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The “OPEN SEASON” 
is here for selling 
THERMOLIER 
UNIT HEATERS 


There’s no better time than right now to 
sign up Thermolier installations in your 
locality. Don’t wait until cold weather 
brings emergency calls when you’re already 
jammed with work and have to pass up good 
contracts. 

Higher fuel prices and tighter fuel supplies 
mean building owners will welcome the 
savings* possible with Thermoliers that 
assure proper heat at the working level, not 
banked uselessly near the ceiling. 

A Grinnell engineer or your local Thermo- 
lier Distributor will be glad to work with 
you in lining up these jobs. Call or write 


them! 


*A Railway and Dock Shop reports 


savings of 35%. 


A well-known manufacturer. . 


A large manufacturer operating more 


than 50 plants... 30° average. 


WHAT THERMOLIER’S SUPERIOR FEATURES 


- 29%. 


MEAN TO YOUR CUSTOMERS: 


o Plain thermostatic 
trap, the simplest and 
least expensive kind 
of trap, made prac- 
tical because of 
Thermolier’s exclusive 
internal cooling leg. 


Atlanta 2, Ca. 
Charlotte 1, N. C, 
Chicago 9, Ill. 
Cleveland 14, 0. 
Cranston 7, R. I, 
Fresno 1, Cal. 
Heuston 1, Tex. 
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THERMOSTATIC 
TRAD 
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CONDENSATE 
-\cnameer, 


GRINNELL COMPANY, INC, 


Providence 1, R. I. 


Branch Warehouses 


Kansas City 16, Mo. 
Leong Beach 10, Cal. 
Los Angeles 13, Cal, 
Milwaukee 3, Wis. 
Minneapolis 15, Minn. 
New York 17, N. Y¥. 
Oakland 7, Cal. 





Philadelphia 34, Pa. 
Sacramento 14, Cal, 
St. Louis 10, Me. 
St. Paul, Minn. 


San Franciseo 7, Cal. 


Seattle 1, Wash. 
Spokane 15, Wash. 









e Damaging strains caused by 
expansion and contraction elim- 
inated by ‘‘U” type expansion 
tubes. 


e Maximum capacity provided 
at all times and annoying and 
destructive water hammer elim- 
inated because built-in pitch of the 
tubes and internal cooling leg 
assure continuous drainage of 
condensate. 


GR Ne 











a Safety and 


durability assured 
with leak-s 
tube-to-header 
struction, 





Additional desirable ad- 
vantages from eight other 
features. Write for Ther- 


molier Catalog 6-E, 





WHENEVER PIPING IS INVOLVED 












STEEL PIPE SHIPMENTS 
NEARLY 11 PERCENT UP 

Shipments of steel pipe and tubes 
totaled 3,302,748 tons during the 
first six months of 1948, an increase 
of 10.7 percent over the record ship- 
ments of the first half of 1947, ac- 
cording to the committee on steel 
pipe research of the American Iron 
and Steel Insiitute. 

The committee points out that a 
continuance of the high rate of 
shipments during the remainder of 
1948 would result in a new annual 
record. The 1947 total of shipments 
of pipe and tubes was 6,117,884 tons, 
larger than ever before in war or 
peace. 

The pipe and tube shipments of 
the first half of 1948 were 10.2 per- 
cent of total steel shipments. That 
compares with 9.7 percent for 1947, 
9.5 percent for 1946. The average 
for the last 20 years has been about 
9.5 percent, the committee says. 

Exports of pipe and tubes have 
not been excessively large since the 
end of the war, according to the 
committee. Statistics compiled from 
Department of Commerce reports 
on foreign commerce and naviga- 
tion of the United States show that 
exports of seamless and welded pipe 
other than casing, oil line pipe, and 
boiler tubes were 2.9 percent of pipe 
and tube shipments during 1947, 
which was as low or lower than any 
year starting with 1940 excepting 
1945, when the ratio was 2.4 per- 
cent. Exports of the above kinds of 
material, which is largely what is 
commonly known as merchant pipe, 
totaled 180,077 tons during 1947. 


CONSTRUCTION VOLUME 
SETS HALF-YEAR RECORD 


Investment commitments for con- 
struction in the 37 states east of 
the Rocky Mountains soared to 
$4,766,795,000 in the first half of this 
year to set an alltime dollar record 
for a first-half period, according to 
the F. W. Dodge Corp. 

The previous record for a first- 
half period was $3,937,736.000, es- 
tablished in 1946. 

Contract volume in the first six 
nonths of this year was 36 percent 








higher than that reported for the 
corresponding period of 1947. The 
greatest gains were in nonresiden- 
tial building, which showed a rise 
of 60 percent. Residential awards 
were 24 percent higher than in the 
first half of last year, while heavy 
engineering works showed a gain 
of 26 percent. 


THINGS ARE GETTING 
AWFULLY COMPLICATED 

When inaudible sound is used to 
detect invisible light, it seems to be 
safe to say that things are getting 
awfully complicated. 

According to the University of 
Illinois Alumni News, Prof. William 
J. Fry and others in the ultrasonics 
group of the electrical engineering 
department have found that infra- 
red rays can be detected by their 
effect on a gas confined between 
two vibrating quartz crystals. 

The arrangement is called an 
acoustical interferometer. 











15 Years Ago 


Featured in the September 1933 
issue of HPAC was a plan proposed 
by Russell Grinnell for the expendi- 
ture of a portion of the $3.3 billion 
(seemed like a lot of money in 
those days) appropriated by the 
government for public works. The 
plan recommended that heating, 
power, plumbing, electrical, and 
allied equipment in existing public 
buildings be modernized where 
such modernization would prove 
self-liquidating within a reasonable 
time. Prominently displayed on one 
of the pages of this story was our 
NRA “we do our part” eagle ... 
remember? 


. x * > . 





Leadoff article in that issue was 
devoted to the use of unit heaters 
for “effective plant heating with 
economy” .. . still a good subject. 
... There was also a feature article 
by Sabin Crocker on the status of 
piping standardization at that time, 
not only telling the story but in- 
terpreting it. ... R. H. Heilman 
contributed an excellent article on 
heat loss from copper piping, show- 
ing tables of heat transmission from 
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pipe and tubes and discussing in- 
sulation and lacquering An 
article by M. O'Connell described 
the “modernizing by air condition- 
ing” of six floors in a New York 
building for a large tenant 


AT LEAST $15 MILLION 
FOR BUILDING RESEARCH 


At least $15 million a year is be- 
ing spent by the building industry 
on organized technical research de- 
signed to lower the cost and im- 
prove the quality of housing and 
other construction, according to a 
study made by economists of the 
Construction Industry Information 
Committee. Moreover, large addi- 
tional amounts are being spent for 
construction research by universi- 
ties, technical colleges, and insti- 
tutions, and another $1.5 million by 
federal azenciés, the committee 
said recently. 

“This large annual outlay results 
in a steady stream of new building 
products, improvements in the 
quality and performance of exist- 
ing products, and improved meth- 
ods of combining individual build- 
ing materials in such a way as to 
raise the quality of finished struc- 
tures. 

“While there is pressing need for 
expansion of building research, ac- 
complishments to date have been 
far more spectacular than the pub- 
lic realizes. 

“Among the many completely new 
products developed in the indus- 
try’s extensive research program 
are gypsum board, fluorescent 
lighting, baseboard and radiant 
heating, glazed structural tile, new 
types of insulation, laminated wood 
arches, and glass block,” according 
to the committee 


INDUSTRIAL HYGIENE 
NEWSLETTER AVAILABLE 


The official publication of the In- 
dustrial Hygiene Division, U.S. Pub- 
lic Health Service—the monthly 
Industrial Hygiene Newsletter—has 
recently been placed on the list of 
subscription publications by the 
Government Printing Office 

It is sent free to persons engaged 
in industrial hygiene in govern- 
mental agencies (federal, state, or 
local) and is for sale to others by 
the Superintendent of Public Doc- 
uments, Government Printing Of- 
fice, Washington 25, D. C., for $l a 
year (domestic) and $1.25 (foreign) 
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LAUNCH PROJECT TO 
INCREASE NATURAL GAS 


Peak load problems have been a 
major concern of the gas produc- 
tion research program of the Amer- 
ican Gas Association. Manufac- 
tured gas plants and large pipe line 
systems today are operating at ca- 
pacity loads with the demand for 
gas increasing. In many instances 
pipe lines are transporting natural 
gases containing 10 percent or more 
of noncombustible nitrogen. Large 
reserves of natural gas have been 
developed in some areas which have 
been limited because of the low 
heating value resulting from high 
nitrogen contents. Removal of a 
large part of nitrogen from this 
natural gas would greatiy increase 
the present capacity of these pipe 
lines, enabling them to carry a 
greater quantity of natural gas of 
higher heat value. 

The U. S. Bureau of Mines and 
the AGA have undertaken a co- 
operative study of the removal of 
nitrogen from natural gas. More 
than $100,000 will be spent on a 
project intended to increase trans- 
mission capacity of natural gas pipe 
lines and to improve marketability 
of natural gas containing noncom- 
bustible nitrogen. 

The Bureau of Mines is interested 
in nitrogen removal because of its 
close association with operating 
problems at the bureau’s helium 
plants. The AGA has undertaken 
this project as one phase of its ex- 
panded research program which 
calls for expenditures of $1.8 million 
over a three year period on the 
problems of gas production and 
utilization. 


ANNOUNCES EARNINGS 
FOR SECOND QUARTER 
Allis-Chalmers Mfg. Co. an- 
nounced last month net earnings 
for the second quarter of 1948 of 
$3,793,723, which, after preferred 
dividends and provision of $2,520,- 
000 for estimated federal income 
taxes, were equivalent to $1.39 a 
share of common stock. 
Net earnings for the first six 
months of 1948 were $6,306,658, or 
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$2.28 a share of common stock after 
preferred dividends and provision 
of $4,200,000 for estimated federal 
income taxes. Because of the strike 
at the West Allis works which 
ended March 24, 1947, the net in- 
come for the six months ended 
June 30, 1947, amounted to $475,941 
after provision for federal income 
taxes of $360,000. 


NATKIN HEADS 
HOUSTON GROUP 


The Air Conditioning Contractor's 
Association of Houston has elected 
new officers as follows: 

Al Natkin, president, Natkin & Co. 

L. C. Way, vice president, Way 
Engineering Co. 

H. C. Will, secretary, J. A. Walsh 
& Co. 

M. G. Gebhart, treasurer, Airtex, 
Inc. 

Highlights of the meeting in- 
cluded a desire to improve air con- 
ditioning installation standards and 
to establish recommended designs 
and practices for the Houston area. 


INDIA'S FIRST THREE RAYON 
PLANTS AIR CONDITIONED 


The first three rayon producing 
plants in India’s history will all be 
equipped with air conditioning sys- 
tems, the Carrier Corp. internation- 
al division has announced. 

The latest India contract for 
process refrigeration and air condi- 
tioning has been received from the 





Want Reprints? 


Several subscribers have asked 
about reprints of the entire series 
of arficles by John Clarke, en- 
titled Design Engineer Reports 
on Operating Experience, publi- 
cation of which concluded in the 
May issue. If the demand is 
great enough, reprints will be 
prepared. It would be helpful in 
judging the demand for reprints 
if all those who might want them 
(for a nominal charge) would 
advise The Editor, Heating, Pip- 
ing & Air Conditioning, 6 N. 
Michigan Ave., Chicago 2. 











National Rayon Corp., Ltd., of Bon 
bay. Ground for National Rayon 
new spinning mill has already be« 
broken at Kalyan, 30 miles fro: 
Bombay. The mill will produce a: 
nually about 5,000,000 lb of visco 
yarn when operations begin ne: 
year. 

This production, coupled wit 
that of Travancore Rayons, Ltc 
and Sirsilk, Ltd., will substantia! 
relieve India’s rayon yarn shortag 
National Rayon’s mill is being d: 
signed so a production of 10,000,0: 
lb annually can be attained witho. 
major changes in the chemic: 
process layout. 

Principal refrigeration equipme: 
to be furnished will be a pair « 
centrifugal machines totalling 12( 
hp. 


PRODUCTION SETS 
NEW HIGH MARK 


Production of the Westinghous: 
Electric Corp., as represented by) 
net sales billed, hit a new record 
high of $424,456,102 during the firs: 
six months of 1948, Gwilym A. Price 
president of the company, has re 
ported. This was a 7 percent in- 
crease over the previous high set 
in the same period of 1944 when 
the country was at war. Output 
during the first six months of 1947 
totaled $312,338,636. 

In dollar volume, the company’s 
net profit for the first six months 
of this year amounted to $24,941,100, 
equal to $1.83 a share on outstand- 
ing common stock. This compared 
with net profit of $21,735,442 or 
$1.59 a share on common stock in 
the same period of 1947. Net profit 
for the quarter ended June 30 was 
$11,805,311 compared with net profit 
of $10,675,247 in the second quarter: 
of last year. 

Net earnings for the first six 
months amounted to 5.9 cents from 
each dollar of net sales billed. This 
compared with 7 cents from each 
dollar of sales billed in the first six 
months of 1947. Higher costs for 
labor and materials, together with 
price reductions made during this 
period, were directly responsible for 
this decrease, Mr. Price said. 

Unfilled orders on hand at th 
end of June totaled $686,615,274 
compared with $673,496,915 on Jun: 
30, 1947. Orders booked during th: 
first six months totaled $467,753 
265 compared with $418,118,817 { 
the same period of 1947. 
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Where Heat Must Not Fail-- 
Install this SAFE Heating Pume'! 
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In Hospitals, Greenhouses, Schools, Public 
Buildings, Theatres, wherever heating sys- 
tems must not fail, install the Nash Vapor 
Turbine, for it is entirely independent of 
electric current failure, and continues to 





Greater savings still are effected by the 
Vapor Turbine in the system, for the reason 
that this pump operates continuously. It is 
the only pump that can do this with econ- 
omy. Continuous operation means uniform 





operate as long as there is steam in the circulation, and uniform circulation saves § \ 
system. steam. L 
More than that, the Vapor Turbine is a The Nash Vapor Turbine has but one mov- 
most economical pump, for the elimination ing part, rotating in the casing without § ‘ 
of electric current does away with current _ metallic contact, and requiring no interno! § , 
cost, the largest single item in the operation lubrication. Quiet, compact, and trouble- §& & 
of an ordinary return line heating pump. proof. Bulletin A-290 is free on request. & . 
THE NASH ENGINEERING COMPANY 


SOUTH NORWALK, CONNECTICUT, U.S.A. 
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General Petroleum's new office building in Los 
Angeles has approximately 1000 independently 


controlled rooms 
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Individual Control, Flexibility in 
Office Building Air Conditioning 


RALPH E. PHILLIPS, consulting mechanical and electrical engineer, and LOUIS H. WAGENBRENNER, 


chief mechanical engineer, 


Los Angeles, 
new General Petroleum Corp. office building in that city. 


describe the 


is used to permit individual control of conditions in each room. 
the use of vertical fins projecting out from the face of the building between each pair of windows; 


it is estimated that they 


\\ URDEMAN AND BECKET, prominent 
Los Angeles architectural firm, was 
commissioned to design an office 
building for the General Petroleum 
Corp. which was to be of limit 
height and have a gross floor area 
larger than any office building in 
that city. The owners wished com- 
plete flexibility so that changes of 
department layouts could be easily 
and economically accomplished. It 
was also required that certain floors 
be set aside for outside rental. It is 
quite obvious that, aside from the 


reduce the cooling load about 100 tons by the 


architectural problems involved, 
these requirements very seriously 
involve the mechanical and electri- 
cal systems in the building. 

Basically, the building is designed 
architecturally and structurally so 
that office spaces are based on 14 ft 
modules, with two windows per bay, 
allowing each bay to be split into 
two if necessary. It was decided to 
provide for 7 ft bays on the rental 
floors and 14 ft bays on the floors 
occupied by the owners. 

The owners desired that the en- 


Heating, Piping & Air Conditioning, September 1948 





features of the air 
4 double duct (hot and cold air) system 


novel architectural 


conditioning jor the 


feature ts 


load 


SAUVINE i Sun 


tire building be soundproofed from 
outside street noises, making better 
working conditions for the employ- 
ees. This requirement made it nec- 
essary that the building be air con- 
ditioned. The owner wished 
that the air conditioning system be 
designed in such a manner that 
regardless of exterior and interior 
load conditions, comfortable tem- 
peratures could be maintained in 
each individual office. Due to the 
Los Angeles climate, it is not un- 
common, during winter months, to 


also 
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be heating some portions of the 
building while cooling others. 

From an economic viewpoint— 
considering rentable office spaces— 
the proper design of an air condi- 
tioning system is an item of utmost 
importance. Due to the increased 
fire hazard of a vertical duct sys- 
tem, the final conclusion was to 
establish four fan rooms per floor. 
This decision was based on the fact 
that the city of Los Angeles has a 
limit height building law restricting 
all buildings to 150 ft from the 
sidewalk to the top floor ceiling. 
The owners decided to incorporate 
13 floors in this height. Due to 
these requirements and the conse- 
quent limit in floor to floor dimen- 
sions, it was necessary that extreme 
caution be exerted in the design of 
the ducts and equipment rooms in 
order to maintain reasonable ceil- 
ing heights. 


1000 Independently 

Controlled Rooms 

Because of the requirement of 
temperature control in each office, 
it was decided to install a double 
duct system with hot air being dis- 
tributed in one duct and cold air 
being distributed in the other, 
thereby permitting either hot or 
cold air or a mixture of both to be 
distributed into each office as re- 
quired to maintain the desired room 
temperature. The double duct sys- 
tem was installed in the corridor 
ceilings, with branch ducts at ap- 
proximately 14 ft centers in the 
space occupied by the owners and 
at 7 ft in the rental areas. These 
branch ducts are connected to ceil- 


-! 
th 
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ee 


ing supply outlets in the office 
spaces. 

This caused further difficulties in 
the rental spaces, as the dimension 
from the outside wall to the corridor 
wall is 21 ft, making it possible to 
have an office 7 ft wide and 21 
ft long. For the correct diffusion 


of air in these rooms, outlets which 


The four 21,: 


burners. 


water only during the 
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Left: For temperature control in 
office, a double 
cold air and one for hot air—is u 
This view shows typical constructio: 
the double duct on the 
being erected at the ceiling 


duct system—one 


Below : 
of the 


This is a typical view of , 


double 


duct system 









split the air in a one-third 
thirds ratio (the two-thirds am 
directed against the outside wa 


one-third an 
interior ¥ 


window and the 
directed toward the 
are used. 

The branch duct to each offi 
connected to both the hot air 
cold air duct located in the cor! 


250 sq ft EDR boilers are fired with combination fuel oil and ga 
There is a fifth boiler of smaller size to furnish steam for domestic bh: 


non-heating months 
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T: -jeal layout, fan room No. 1, 5th to 
15 4 floors. Opposite hand, No. 2 fan 
ro m, 3rd to 12th floors 


ce ling. Automatic dampers were 
installed in each of these connec- 
tions and then a single duct run to 
each supply outlet. These automatic 
dampers are controlled by a room 
thermostat, thereby permitting each 
room to be independently con- 
trolled. Consideration was also giv- 
en to the location of the branch 
duct take-offs from the trunk ducts 
in the corridor ceiling so that access 
panels in the corridor ceiling would 
occur at regular intervals, also at 
points to meet the acoustic tile 
ceiling pattern, and (where pos- 
sible) to provide one access panel 
for two branches. Approximately 
1000 independently controlled rooms 
were provided for. 

Due to the mildness of the Los 


2 Angeles climate for winter heating, 


no system of direct radiation was 
considered and all of the heating 


) will be accomplished through the 


— 


pat net a 


air conditioning system. 


Each Fan System 
Supplies 20 Rooms 


Each fan system supplies air to 
approximately 20 independently 
controlled rooms. Consideration was 
given to possible unsatisfactory re- 
sults if, for example, 90 percent of 


the rooms were calling for heating 


and 10 percent for cooling, due to 
internal conditions of increased 
population or light load; or if 90 
percent of the rooms called for 
cooling and 10 percent called for 
heating due to individual require- 
ments of the occupant. In order to 
assure constant pressure and ve- 
locities at each outlet, regardless o} 
the proportion of the quantities of 
hot or cold air flowing in their re- 
spective ducts, a differential static 
pressure regulator was installed on 
each fan system. A static head was 
installed at the center of run of 
each hot and cold trunk line. The 
regulator actuates louver dampers 
at the face of each hot and cold 
coll to maintain a constant mini- 
mum differential between the air 
pressures in the two ducts as meas- 
ured at the static heads. 
Consideration was also given to 
office areas larger than 14 by 21 ft, 
requiring only one room thermostat 
to control the area involved. This 
Was accomplished by the use of a 
loop connector allowing the mixing 
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dampers for each branch duct to be 
operated by one of the room ther- 
mostats. The unused thermostat lo- 
cations were provided with a blank 
plate. If, in the future, these spaces 
are cut up into smaller offices, the 
blank plates can be removed and 
thermostats installed at that time. 

The automatic temperature con- 
trol system is of the pneumatic 
type. 

As the building is in the shape of 
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a block figure eight with two light 
courts, it is possible to draw the 
outdoor air intake into each fan 
room from these light courts. Each 
system was designed for approxi- 
mately 25 percent outside air and 
75 percent return air. The air from 
each office is returned to the main 
corridor by means of louvers over 
each door and thence through a 
return grille at the entrance to each 
fan room. The return air duct from 
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Typical layout, No. 3 fan room, 3 ¢ \ 


13th floors 


by the heating load. This pro id 
a higher delivered air temper: tur 


when required for warm-up pe iod 


or extreme heating demand 
cold plenum is maintained 
constant temperature by the chili 
water system. 

Uncommon to problems o 
conditioning in eastern and sc it! 
eastern climates—which in 
considerable latent heat remo’ a! 
Los Angeles, with few excep! 
requires principally sensible 
removal, which with the closed 
chilled water heat exchange syst 
will make it possible from an oper 
ating standpoint to modulate wat 
temperatures as outside conditi 


require. Therefore, it was decide 


to operate the chilled water pla 
by manual control. A wet and dr 
bulb recorder in the engineer's offi 
permits the operator to read th 
outside temperatures. 


Three 300 Hp 
Centrifugals 


The refrigeration plant fo: 


building is in the basement an 
consists of three 300 hp centrifuga 


compressors using “Freon 11 
frigerant and having a capacity 
333 tons each. The compressors a! 
provided with automatic load co: 
trol from full load to 25 percent fu 
load. Starting and stopping of ea 
machine is by manual cont: 
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with suction connections to a con 
mon header from the shell and tut 
coolers and discharge connecti 

to a common header with separat 

















in t “ 
LUIVE WLW 8 














this grille to the fan inlet was pro- 
vided with a sonic filter which will 
eliminate transmission of noise 
from the fan room to the corridor. 
The fan room walls were also 
treated with sound absorbing mate- 
rial. 

A bank of filters and germicidal 
lamps are provided for in the suc- 
tion chamber to each fan, allowing 
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both the outdoor air and the return 
air to be filtered and sterilized. On 
the discharge side of each fan sepa- 
rate heating and cooling coils are 
provided for. These coils are lo- 
cated one above the other, permit- 
ting a hot plenum chamber and a 
cold plenum chamber. The hot 
plenum temperature is automatical- 
ly controlled at the level required 
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ly valved lines to each bank of fa 
rooms (which are located one ab 
the other at each floor), and r 
turning back to the coolers thro 
balanced vertical loops. 


Condensers are of the she!) anc 
tube type with condensing wate 
being cooled by means of an eigh' 


cell induced draft cooling tower 
the roof of the building and con- 
pletely surrounded by a sign struc 
ture for architectural appearan 
A separate condensing water pum 
was provided for each condense! 
with each pump discharging into: 
common header to the tower an 
back from the tower through 
common return line with separat 
connections to each condens¢ 
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voleal layout, No. 4 fan room, 5th to 
, and 11th to 13th floors 


he heating plant consists of four 
pressure, firebox, portable, steel 
olers having a capacity of 21,250 
ft EDR each. Steam is supplied 
he heating coils at approximate- 
» 2 lb ga pressure with condensate 
eiag returned by means of a vacu- 
return system. Each boiler is 
suipped with fully automatic com- 
ination fuel oil and gas burners. 
m addition to the four heating 
ilers, a fifth boiler of smaller size 
or operation during non-heating 
onths furnishes steam for do- 
estic hot water only. 


From the second to the 13th floor 
iclusive, there are 48 fan rooms. 
ach fan handles approximately 
500 cfm and is driven by a 3 hp 
otor. Each office is provided with 
minimum of six air changes per 
our. The average air change 
mounts to approximately eight per 
our. 


The entire ground floor will be 
sed for store rentals, and was left 

abeyance until such time as the 
haracter of the rental has been 
tablished. If air conditioning is 
esired by the tenant, separate sys- 
ems will be installed independent 
f the main building system. How- 
ver, a loop steam main is pro- 
ided on the basement ceiling for 
ihe store spaces, which will simpli- 
; off-hour operation with one boil- 
r when heating is not required for 
ihe balance of the building. 


The temperature control system 
or this building is unusually ex- 
pensive due to the independent 
loom control, double duct system; 
nd the size of the structure in- 
olved, but, surprisingly, the total 
ost of the system compared very 


mavorably with conventional duct 
#esigns zoned for exposure only. 
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rehitectural Fins 
Reduce Sun Load 


An interesting architectural fea- 
re is the construction of vertical 
ns extending from the second floor 
pvel to the roof and located be- 
ween each pair of windows. These 
ns are of light metal construction 
nd project out from the face of 
€ building approximately 4 ft. 
hese fins not only lend a most 
odern architectural appearance to 
€ building, but serve a very prac- 
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tical purpose by reducing solar ra- 
diation on the walls and glass. The 
building is located on an axis hav- 
ing northeast, southeast, southwest, 
and northwest exposures. Solar ra- 
diation was eliminated on the 
northwest exposure, which is the 
most severe in this latitude, espe- 
cially on glass. There was an ap- 
proximate saving of 100 tons of re- 
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frigeration due to the elimination 
of this sun load and consequently a 
Saving in the cost of operation. 
(The architect for this project is 
Wurdeman and Becket,. the general 
contractor is P. J. Walker Co., and 
the heating and air conditioning 
contractor is W. S. Kilpatrick & Co. 
Ralph E. Phillips is the consulting 
mechanical and electrical engineer. | 
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SIMPLIFIED PIPE SIZING 
for Hot Water Heating Systems 


GEORGE D. 


BEALS, 


heating contractor, 


Providence, R. I1., presents here simplified 
pipe sizing tables for one pipe and two pipe 
forced circulation hot water heating systems, 
explains the basis on which they are figured 


H EAT CARRYING capacity of a supply 
pipe for a forced circulation hot 
water heating system is dependent 
upon several varying factors. Each 
of these must be determined by 
calculation for the particular sys- 
tem under consideration, or must 
be arbitrarily assumed by the engi- 
neer before he can proceed with his 
design. Because of the range of 
values for each of the applicable 
factors, most of the pipe sizing 
tables published in reference books 
and catalogs are so arranged that 
they give the designer sufficient in- 
formation to satisfy all of the con- 
ditions of any problem that might 
confront him in practice. At the 
Same time, such detail tends to 
make the tables more difficult to 
use in view of the amount of cal- 
culating that must be done after 
the particular job design conditions 
are determined. 

In my opinion, probably over 90 


percent of all hot water heating 
systems may be standardized, inso- 
far as design conditions are con- 
cerned, so that it is possible to 
simplify the work of the designer 
by providing him with standardized 
sizing tables covering the majority 
of cases he is likely to meet. Such 
tables would be capable of meeting 
the requirements for practically all 
installations of low pressure and 
low temperature hot water heating 
systems that are made. 


The accompanying tables have 
been in use for a period of about 12 
years. They were originally pre- 
pared by the author, a consulting 
engineer and heating contractor, 
simply as a time saver and have 
served their purpose successfully in 
over 1000 forced hot water systems 


—mostly residences, apartment 
houses, and small store and office 
buildings. 


Every engineer knows that after 


Capacities in sq ft EDR for copper tubing, type L, hard temper, 250 lb WP 


Average radiator water temperature, F Friction 
Pipe 215 197 90 175 head, ft 
size, Emission rate per sq ft radiation, Btu per hr per ft 
in. Gpm 240 2 180 160 of pipe 
1 9.01 325 390 430 485 0.045 
1'4 13.72 515 620 690 775 0.035 
14, 19.45 720 865 960 1080 0.029 
2 33.8 1250 1500 1665 1875 0.020 
2'2 52.3 1925 2310 2570 2890 0.015 
3 74.4 2750 3300 3670 4120 0.013 
3y 100.8 3700 4450 4940 5550 0.011 
4 - 130.8 4790 5750 6400 7200 0.009 
5 204. 7450 8950 9950 11200 0.008 
6 285.5 10670 12800 14200 16009 0.007 
8 512. 18700 22400 24900 28000 0.005 
For a temperature drop of 30 F in the system, the above capacities may be increased 
50 percent 
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carefully calculating radiator 

pipe diameters, pump capacitic 
horsepower requirements, and oth: 
components of a hot water heatin: 
system he has had to compromis 
his results sometimes as much as 5 
percent in order to meet the stand 
ard ratings of commercial produc: 
available to him. This being t! 
case, time-saving sizing tables tha 
will quickly and accurately give hin 
the answer to most of his everyda 
problems should prove of valu: 


Heat Carrying 

Capacity of Pipe 

The carrying capacity of a sup; 
pipe for a forced circulation bh 
water heating system may be < 
culated by the following formul 


RXH 

D i ESR 
WXTXMXVXGXK 
where D area of pipe, sq [t; R 


emission rate per sq ft of radiation ! 
the given water temperature, Btu pe 


Valve and riser sizes 
for copper tubing 


Size in ist fl 2nd fi 3rd f 
3g 45 30 2 
yo 75 ww 40 
58 110 75 6 
%4 125 85 7 
1 225 160 145 
14 425 300 275 


The riser capacities given above are fo! 
one pipe or two pipe systems, upfiov 
downflow, and with a flow fitting on the 
return end only of one pipe systems 


_ ¢€ 














Capacities in sq fi EDR for standard weight steel pipe 


Average radiator water temperature, F Friction 

Pipe 215 197 190 175 head, ft 
size. Emission rate per sq ft radiation, Btu per hr per ft 

in. Gpm 240 200 180 60 of pipe 
1S ' 9.43 340 410 450 510 0.068 
114 16.3 590 710 790 885 0.046 
1% 22.4 805 965 1075 1210 0.036 
2 36.7 1320 1580 1760 1980 0.027 
215 52.2 1880 2260 2500 2820 0.021 
3 80.6 2910 3490 3880 4360 0 016 
314 107.9 3880 4650 5170 5820 0.013 
4 139 5000 6000 6670 7500 0.011 
5 218.5 7880 9450 10500 11800 0.009 
6 315.5 11370 13650 15150 17010 0.008 
. 558 20100 21100 26800 30200 0.006 


) percent. 


heat load, sq ft of radiation; 
weight of 1 gal of water at the 
iven temperature, lb; T design tem- 
srature drop in the system, F; M 
) min in 1 hr; V velocity of water, 
m; G gal of water per cu ft at the 
iven temperature; and K factor of 
afety constant to cover the miscel- 
neous heat losses in the system 


r; H 


The accompanying sizing tables 
re based on arbitrarily assumed 
alues of 210 fpm water velocity, a 
emperature drop through the sys- 





ee em of 20 F, four conditions of aver- 
tand pee water temperature (215, 197, 
duct 3 99, and 175 F), and a factor of 
ge thei afety constant of 0.9 to cover the 
5 thar miscellaneous heat losses. The wa- 
» be : er velocity of 210 fpm is recom- 
rude nended where the noise of flowing 
> water within the piping system 

would be objectionable and where 

pxcessive friction head losses are 

ot desirable. For distributing 
supp ains outside of a building, veloci- 


nh ies as high as 400 to 500 fpm may 
used. Practice has shown that a 
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For a temperature drop of 30 F in the system, the above capacities may be increased 


temperature drop of 20 F through- 
out a system of medium size has 
proved satisfactory. This means 
that the boiler water temperature 
will be 10 deg higher than the 
average radiator water temperature 
as shown in the tables and the limit 
controls governing the operation of 
the boiler should be set at this 
point. 

To calculate the gallons of water 
necessary to carry the given heat 
load, the following formula may be 
used: 

RXH 
P 
TXMXWxXK 


where P gpm of water at the given 
temperature, and the other factors are 
as specified above 


Calculating the 

Friction Head 

The total friction head against 
which the circulating pump must 
operate may be obtained by mul- 
tiplying the head loss per foot of 
pipe as given in the tables by the 
total run of pipe, in feet, from the 
boiler to the farthest radiator and 
back, plus 50 percent for losses due 
to pipe fittings and the boiler re- 
sistance. 

It will be noted in the tables that 
the loss of head due to friction is 
given in feet per foot of pipe rather 
than in milinches, a term more re- 
cently introduced to express this 
value. The reason advanced for the 
use of milinch in calculating head 
losses is that it ex- 
presses values less 
awkward to handle 
mathematically than 
the generally accepted 


The tables have been 
used for over 1000 
installations 


Valve and riser sizes 


for steel pipe 


Size in Ist fl 2nd fi 3rd fi 
1b 90 60 50 
%4 150 100 90 
l 250 175 160 
1', 500 350 320 


The riser capacities given above are for 


one pipe or two pipe systems, upflow or 


downflow, and with a flow fitting on the 


return end only of one pipe systems 


feet of head. However, it would 
seem much simpler to use 1 ft of 
head than its equivalent 12,000 mil- 
inches, or 0.05 ft of head rather 
than 600 milinches. 

These sizing tables are applicable 
for either one pipe or two pipe 
heating systems. In the case of the 
one pipe system, they may be used 
for either the system employing a 
diverting fitting in the main or for 
the so-called “choker” system 


MINERAL WOOL 
STANDARD REVISED 

The standing committee in charge 
of reviewing Commercial Standard 
CS105-43 (Mineral Wool Loose 
Granulated or Felted Form, in Low 
Temperature Installations) has ap- 
proved a revision of this standard 
and the National Bureau of Stand- 
ards has mailed copies of the rec- 
ommended revision to manufactur- 
ers and other interested groups for 
their consideration and _ written 
acceptance. 


This standard was first issued in 
1943 and covered loose, granulated, 
and felted forms. The recommend- 
ed revision has been expanded to 
include mineral wool boards and 
blocks and contains descriptions 
with five new illustrations showing 
construction methods for using 
them. Requirements for moisture 
sorption, corrosive properties, odor, 
fire resistance, cold asphalt mastic, 
asphalt emulsion, and reinforcing 
membranes are now included in the 
standard. 


A limited number of mimeo- 
graphed copies of the recommended 
revision are available, and a copy 
may be obtained as long as the sup- 
ply lasts, from the Commodity 
Standards Div., National Bureau of 
Standards, Washington 25, D. C. 
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Methods of Making 


PIPING. ELEATBILE 


erations of larger units require big- 
ger diameter piping. Corrosion and 
erosion problems are settled by in- 


Prunus FUNCTION Of piping is to 
convey vapors, gases, or liquids from 
one process point to another under 
varying pressure and temperature creasing wall thicknesses or by 
conditions. Generally, piping sys- using alloy steels. These factors 
tems contain and are attached to when combined tend to increase 
mechanical appliances which assist stress on mechanical equipment. 

in the operation and control of the Piping attached to unhoused 
process. Due to thermal expansion, process equipment requires special 
pipes develop forces which if not treatment to resist wind forces. Vi- 
properly evaluated and controlled brations in piping are generally 
may affect operation of the equip- corrected after installation. Effects 
ment. Plant shutdowns requiring of creep and plastic deformation are 
frequent pump repacking, gasket, difficult to evaluate mathematically 
stud bolt, pipe, or equipment re- in piping systems. 

placement may in many instances To minimize these effects, com- 
be attributed to thermal overstrain. plete pre-strain of high tempera- 
Economics and hydraulic consid- ture piping is desirable, although 


F, E. WOLOSEWICK, design engineer, Sargent & Lundy, engineers, 
Chicago, discusses here the “column analogy” concept of analysis of 
piping systems, which—since it is elementary—can be broken down 
into an easily remembered procedure. . . . There are numerous 
methods of analyzing the flexibility of piping systems and a great 
amount of material on this important subject has been published. 
In the June 1946 HPAC, Sabin Crocker and Arthur McCutchan 
reviewed the various methods, and suggested that the advocates of 
the different schemes each briefly outline the merits of his method 
and show the solution of two problems; in this way, the reader can 
judge for himself the suitability of the different calculation pro- 
cedures in his own piping work. ... S. W. Spielvogel followed this 
suggestion in the July 1946 issue, explaining the essentials of the 
elastic center method, and in September M. J. Fish discussed the 
graphical method. In November 1946, W. G. Hooper covered the 
tabular integration method and solved the two problems given by 
Messrs. Crocker and McCutchan by that means. In the January 1947 
number, R. C. DeHart explained the moment distribution method; 
H. V. Wallstrom reviewed the general analytical method in May; and 
in August, Lale C. Andrews discussed a model test method. In Sep- 
tember 1947, there was published an article by Henri Carlier, as 
translated by Mr. McCutchan. 
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apparently not sanctioned b 


code authorities 

This brief resumé ind 
roughly our present state of k 
edge. Forces from thermal ex 
sion may, however, be evalua 
with a reasonable degree of 
racy within certain limits. The p 
pose of this article is to introduc 
new concept of “beam analog) 
determining forces resulting 
thermal expansion. The bea 
analogy is a particular solutio: 
the general concept of “colu 
analogy” and mathematically 
special solution of the ge 
theorem. 


Advantages of 

Column Analogy 

The column analogy concept |! 
certain advantages over algeb: 
moment area, and neutral p 
methods of analysis. Elastic 
cepts of stiffness and carryover 
tors may readily be evaluated } 
this analogy. Another advanta: 
in the use of this analogy lies 
adapting a method of thinking c 
sistent with elementary mechan! 
and strength of materials. 


Consider a bend lying in plan 
and having two points of anchor 
age, as indicated in Fig. la. If en 
B were free to expand it wout 
move through a distance of Az, an 
Ay. Since point B is fixed, ts 
forces F, and F, must be acting 4 
the end opposing translatio: 
prevent angular rotation o 
tangent line, a counter-rotation © 
a moment must be developed 
that end. There are then thr: 
known forces at B, and from s! 











cs the direct forces at both ends 
most be equal. Moments M, and 
_ are generally unequal, but for 
mecial conditions of differential 
neating, and displacements of an- 
or points, may be zero or equal. 
The bend as shown in Fig. 1a is 
determinate to the third degree. 
one end is permitted to rotate 
reely, moment at that end is zero, 
d angular deviation occurs as 
hown in Fig. 1b. For this condition 
dundancy is reduced to the sec- 
pnd degree. By allowing guided 
placement in the direction of ex- 
pansion with restraining moment 
, as shown in Fig. lc, the force 
that direction is zero, and re- 
Miundancy is reduced to the second 
Biegree. 
Zero moments at anchor points 
nder operating conditions may be 
attained through pre-strain of the 
ine, or by rotation of the equip- 
ment. The first is desirable, the 
econd undesirable. Rotation of 
guipment develops forces generally 
ot considered by the equipment 
Wmanufacturer in his design. Pump 
br turbine rotation may produce 
evere Vibrations, while rotation of 
eat exchange equipment generally 
esults in serious local overstrain, 
ausing bad leakages. Nozzle devia- 
ions on pressure vessels cause high- 
my localized stresses which in many 
Wnstances are not serious. 
General solution of unknown 
orces may be attained through the 
: 
: 




































se of virtual work, energy methods, 
br Castigliano’s theorem of least 
ork. All give the same results, ex- 


bra: eePt that the multiplying variables 

poiregere Obtained from different philo- 

cor ophical concepts. 

"EB Development of 

d °RS Equations 

+ To develop equations forming the 

al olumn analogy concept, it is 

are impler to use the existing theories 
mentioned above than to utilize the 

nd eneral equations of flexure in 

e 


olumns*. 

“hor: For Fig. la, let J moment of 
mertia of the pipe; and K flexi- 
ility factor (sometimes called 
arman-Hovgaard's factor), in 
Which K = (12h? + 10) /(12h" + 1). 


ould 


8 “Bihe value of h = tR/r*, where t is 
b ¢ nominal wall thickness, r the 
, ean radius of the pipe, and R = 

+ adius of the bend. Ar and Ay are 
un * Column Analogy, H. Cross, University of 

stat: linois Press; Strength ‘of Materials, George 


Swain. 


the displacements along the X and 
Y axes. 

The internal work in the bend is 
expressed by Castigliano’s theorem 
as follows: 


w= [ wrask ee 


The partial differential quotient 
of work with respect to the un- 
known forces will be equal to the 
displacements in the direction of 
the forces, and to zero in case of 
rotation. Thus: 





OW _ OM ask _ 

0k J OF EI 

W_ [OM ask i: 
a | "oF, Er 4 {I 
aM om ASH _ 
om, /° 0M, El 


From Fig. la, the bending mo- 
ment at any point is: 


M = Fyx, — Fry, + M, ....[3] 


Substituting into equation 1, 


W [wz F.y, + M)*Kds/2E] 
Deen btitediite Gemaeee cane [4] 
Equation 4 is general for any ele- 
ment of the pipe. For curved seg- 
ments, the value of K must be 
attached to that integral. For 
straight portions of pipe, K is equal 
to 1, while for corrugated sections K 
is assumed to be 5. For curved por- 
tions, K may vary from 1 to 20 
depending on sharpness of radius of 
bend, thickness of wall, and radius 
of pipe wall. 
Differentiating equation 4, before 
performing the integration, the fol- 
lowing equations appear: 


Or aan = [04 Feta + AN -W) 


OW oa 
af, = [04-Fetat fy )) Fl 
ow ask 

om, 0 = [04 Fin Gn) 


Performing the multiplications 
indicated in equations 5, 6, 7, and 
rearranging terms in a manner in- 
dicated, the equations become: 


2 ask ash 
ask 2 ask 
eee +4 ar, +MY 
ASK ask 
0 fra "er 
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It will be observed that symmetry 
of integral coefficients exists about 
the diagonal running through F,, 


F,, and M,. Recognition of this 
fact minimizes computations con- 
siderably. This symmetry is ex- 
plained by Maxwell's law of recip- 
rocal deflections. 


Equations 8, 9, and 10 constitute 
the basis for algebraic solution. The 
application of the above equations 
becomes somewhat difficult as the 
number of segments in the pipe 
bend increases due to changes of 
direction. Definite sign conventions 
must be strictly adhered to. Tabu- 
lation of integrals of various pipe 
elements is required. 


The necessary bookkeeping 
erations have been considerably 
simplified by numerous investiga- 
tors. With the aid of calculating 
machines, the required operations 
can be performed by personnel with 
limited technical training. The 
solutions obtained are to be inter- 
preted by the design engineer in 
terms of reactions on equipment, 
stress in the pipe, or thrust at the 
anchor. 


Op- 


The above equations also form the 
basis for the grapho-analytical 
method of analysis. The three forces 
are applied at one of the free ends, 
the displacements due to these 
forces are summed and equated to 
the respective linear expansions 
and to zero for angular rotation. 
The integration is performed 
graphically over a developed length 
of the pipe line. Simultaneous solu- 
tions are required for evaluation of 
the forces. 


ask 


ish : at 


From equations 8, 9 and 10 two 
analogies may be deduced, the neu- 
tral point analogy of Mueller 
Breslau, and the column analogy of 


$a) a (8 | 
jo SI postin [9] 
£7 . 
as - . [10] 
EI 
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Fig. 1—(a) Bend lying in a plane and having two points of anchorage. 


(b) If 


one end is permitted to rotate freely, moment at that end is zero, and angular 


deviation occurs as shown here. 


(c) By allowing guided displacement in the 


direction of expansion with restraining moment M,, as shown here, the force in 


that direction is zero 


Professor Cross. The analogies may 
be deduced as follows. The y, dsK 
EI, and x, dsK/EI may be inter- 
preted as elementary lengths ds 
multiplied by K/EI. These quanti- 
ties multiplied by y, or Z, may 
be viewed as _ statical moments 
about point A. It is possible to se- 
lect another point in such a man- 
ner that these integrals can become 
zero. Equations 8, 9, and 10 will 
then be simplified as follows: 


; ‘ ‘y'dsK , { xydsK 
\r =F. | Ms F, | = 

fay 

, ‘rydsK ’ a’dsK 
ae 7 Fs J EI 

[12] 

O=Ma on Oe, ae 


In the above equations, the vari- 
ables x and y are without sub- 
scripts. This indicates that the in- 
tegrals are to be evaluated relative 
to the neutral point. Solving equa- 


Equations 14 and 15 represent 
general solutions for any plane 
bend with two anchor points, at 
which points no rotation is permis- 
sible; that is, the angular change 
to the elastic curve is zero. 


The various integrals represent 


certain mathematical properties 
associated with mechanics and 
strength of materials. Thus, the 


integrals containing zr° and 7* may 
be viewed as moments of inertias 
about axes passing through the 


centroids of the segments. Hence: 
dsK 
| y | 
° EI 
‘ dsK } 
| * ly, [16] 
EI 


dsK 
| ry Ix, 
EI 


The first two terms represent the 
well known properties of inertia 
about two rectangular axes; the 





























14 and 15 may be simplified, b 
substitution of these quantiti« 
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Az + Ay ——‘ 
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Tex — 1, 
ly, 
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Ay + Ar — 
hes 
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I leg = 
fai 


These equations represent 


grated forms of equations 14 an 


15. To compute moments at 
ends, infinitely rigid arms a: 
sumed to be attached to both 
of the bend, the forces acting a 
center of gravity. Moments so 
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preserve statical equilibrium 
In the column analogy co: 
consider the elastic line of the 
to have an elastic thickness « 
to K/EI. Then the 


an elastic column. 


quired. This is shown in Fig. 2 


Now Az represents horizonta! 
pansion of the bend in the dirs 
This horizo: 
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expansion, Az {MdsKy/EI 


This expression may be visualized 
as rotation of deflection about X-} 
Similar 
6x; which m: 


axis. Thus Az M.,. 
\y \MdsKx/EI 
be viewed as rotation of Ay a 
Y-Y axis. 

Making these substitutions, « 


term Kds 
represents an elastic area. As 
to this area any elementary heig 
of unity. This will then represent 
To support su 
a column, an elastic medium is : 
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si ns, and bending of any unsyrti- 
n. ‘trical section under the action of 
moments along the two axes. This 
is the “beam analogy”, or the spe- 
ci ul solution of column analogy. 
When symmetry exists, the prod- 
ucts of inertia are zero, and the 
ecuations are simplified to: 


F.= 





| yy 


Equations 19 are identical with 
the simple flexure formula, / = M/J, 
in which f is the unit stress at a 
distance of unity from the neutral 
axis. Hence the determination of 
reactions in a plane pipe bend is 
analogous mathematically to the 
evaluations of unit stresses in flex- 
ural members. Hence the concept 
of beam analogy. 


Procedure for Planer Two 

Anchored Pipe Bend 

The solution of any two anchored 
type of pipe bend may be broken 
down into the following procedure: 

1) Assume the bend to have vari- 
able thicknesses depending on the 
elastic properties of the bend, and 
assume the bend as supported on an 
elastic medium. 

2) Compute centers of gravity, 
and moments of inertias relative to 
the neutral point. 

3) Using the net horizontal and 
vertical displacements, evaluate the 
direct forces acting at the anchors. 

4) Compute restraining moments 
at the anchor points, with - their 
signs changed. 

As in the majority of elastic prob- 
lems, considerable time may be 
saved through proper tabular meth- 
ods of computation. Such compu- 
tations should be performed as 
mechanically as possible. Through 
tabular arrangement, adjustments 
of pipe bends to new dimensions 
may readily be made as corrections 
to original computations. Variations 
in moments of inertia of the pipe, 
due to different sizes or weights, and 
changes in modulus of elasticity 
with temperature enter as correc- 
tions to final values of E and /. 

The. presentation has so far dealt 
with the solution of a bend fixed at 
two points. Column analogy may 
readily be applied to a bend in 
which full rotation is permitted at 
one or at both ends. A similar pro- 
cedure as outlined above will be 
followed, although proof of the 
Statements will not be made. 
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Fig. 2—For illustrating column analogy, this sketch shows the physical structure 
at left, and the equivalent column analogy structure at right 


For a bend having complete rota- 
tion at one end, column analogy 
requires that moments of inertias 
be computed about that end. The 
equations previously developed ap- 
ply directly. When both ends are 
assumed as having complete rota- 
tion, the computations are made 
relative to an axis passing through 
the end points. Again the equations 
as developed are applicable. 


Establishing Sign 

Conventions 

Sign conventions may readily be 
established from consideration of 
the following two cases. The first 
case assumes that the anchor points 
do not translate or rotate; that is, 
they are fixed. This condition is 
the one more often met in prac- 
tice. The displacements in the X 
and Y directions are functions of 
length. Since the anchor points are 
stationary, direct forces must be 
acting in directions opposite to dis- 
placements. Moment computations 
follow automatically to satisfy stat- 
ics. 

In the second case, the anchor 
points may move through a dis- 
tance greater than the expansion 
of the line. This condition arises 
when the vessel and the line at- 
tached to it expand differentially. 
Since the anchor points are pulling 
on the line, the direction of the 
forces must be in the direction of 
the pull. Moments must follow 
automatically to satisfy statics. 


Limitation of 

Analogies 

The analogies—either the elastic 
point or the column analogy—are 
applicable to conditions of full fix- 
ation or of zero restraint. When 
situations develop where it is pos- 
sible to predict not only the linear 
displacement but also the angular 
rotation of the anchor points, 
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quicker solutions may be obtained 
through the use of equations 8, 9, 
and 10. 

It is possible for the anchor point 
to rotate in the direction of the 
tangent, or it may rotate in the 
opposite direction. For the first 
case, angular deviation would be 
positive, and negative for the sec- 
ond. The results of the second case 
may give results greater than for 
conditions of full fixation, while 
those of the first case less. Such 
conditions must be recognized in 
advance of actual analysis 


Multiple Plane 

Pipe Bends 

Pipe bends lying in space and 
having two anchor points, ends of 
the pipe either fully restrained or 
allowed to rotate, may readily be 
evaluated by column analogy. A 
tri-plane system of notations must 
be used, the projections of the pipe 
bend in the respective planes noted, 
and torsional elements of the bend 
given due considerations in evalu- 
ating the various elastic properties. 
Similar reasoning as for the plane 
bend will lead to three equations 
containing direct forces acting in 
the direction of the three axes. 

It is possible to determine genera] 
equations for evaluation of direct 
forces in a manner similar to the 
plane pipe bends. Such equations 
have been developed, but they are 
too complicated for practical use. 


Effect of 

Pre-Strain 

Pre-strain or “cold-spring” of 
piping is highly desirable and 


should be used to its fullest extent, 
especially for high temperature and 
pressure lines. Complete pre-strain 
minimizes creep as a consequence 
of expansion, reduces maintenance 
of equipment, alleviates local corro- 
sion and erosion zones as a result 
of stress concentration, and hence 
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lengthens the useful life of equip- 
ment, pipe, and segmental ells. 

Arguments against pre-strain are 
that it is lost after the line is in 
service, the difficulty of providing 
final closure because of construction 
inaccuracies, and finally that pre- 
strain delays construction. 

By taking all factors into account 
and by providing for the effects of 
all forces, pre-strain will always 
re-appear when lines are cold. In 
those instances where loss of pre- 
strain was observed, investigations 
generally revealed omission of some 
important factor in design. When 
lines are investigated for all condi- 
tions, the lines installed as de- 
signed, and mechanical equipment 
properly positioned, there should 
be no reason for the pre-strain to 
disappear. 

Final field closures may readily 
be made with slight difficulty by 
providing loose pieces for final field 


matching. It would appear that if 
the line is important enough to 
warrant close analytical investiga- 
tions it should warrant also field 
matching. Using past experience 
on complete pre-strains of ducts 
varying in diameters from 30 to 48 
in., pre-strain of nominal sized 
process and steam piping should 
offer little difficulty. Such pre- 
strain would generally result in 
more satisfactory pipe bends. 


Column Analogy 
a Convenient Tool 


Column analogy may be visual- 
ized as a convenient tool, since it 
Simplifies piping analyses into an 
easily remembered procedure. By 
means of this analogy, reactions 
due to changes in lengths of the 
bend are obtained very readily. As 
a tool the analogy is not any more 
illuminating than the algebraic 


solution, but it does perform ¢: r- 
tain operations very quickly. It is 
necessary to interpret final resu ts 
in terms of bending moments a id 
reactions. 


The usefulness of the analogy is 
not limited to the determination 0; 
reactions in pipe bends. The apy i- 
cation of column analogy to | 1 
evaluation of bend stiffness +s 
carryover factors, and moments © ie 
to displacements presents a field or 
future research in  multi-fixed 
bends, either plane or in space. 


Column analogy when combined 
with moment distribution off: rs 
considerable possibilities for eva) .- 
ating simpler and more direct 
methods of analyses of the more 
complicated piping systems. At 
present it is possible to solve specia! 
types of plane and space piping 
systems utilizing both methods in a 
matter of minutes instead of hours 
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=5: Close température control as well _ tent of the air in the area changes __ relative humidities. This differen- 
a as humidity control is of great im- according to the dry bulb tempera- tial does not, of course, affect the 
) rab) portance at the Carter Fabrics ture, although the relative humid- constant RH, but does serve as a 
mal Corp. for the following reasons: ity might remain constant. For in- means to show the wide differentia! 
| f- Textile machines (like all other stance, if we were running 85F dry in moisture content of the air at 
| 72 machinery) are, of course, affected bulb temperature and 77 F wet bulb _— various temperatures. 
cy= by any appreciable change, particu- | temperature, we would have a rela- Further, the pliability of the size 
: wet larly where looms are considered tive humidity of 70 percent and a coating is in direct relation to the 
; 233% and in connection with the close moisture of 127 grains per lb of dry temperature as well as the RH; 
<5 setting of certain loom parts. The air; whereas, if we continue 70 per- therefore, to have the work run 


primary effect of temperature 
changes in textiles that are served 
by central station air conditioning 
lies in the fact that when a temper- 
ature change occurs the central 
Station is not always capable of 
maintaining constant relative hu- 
midity under fluctuation and we 
have the problem of a 1 deg differ- 


cent relative humidity and drop our 
temperature to 80 F, we will have 
only 107.5 grains of moisture per lb 
of dry air. 

The accompanying tabulation, 
which has been formulated from a 
standard psychrometric chart, 
shows the moisture content differ- 
ential at various temperatures and 


consistently the temperature should 
be consistent. 

We consider the temperature con- 
trol as being of equal importance 
to the control of relative humidity 
for the above reasons.—G. F. Benn, 
superintendent of maintenance, 
Carter Fabrics Corp., weavers 0! 
rayon fabrics, Greensboro, N. C. 


ence or change in dry bulb temper- 
ature immediately raising or lower- 
ing the relative humidity approxi- 
mately 3 percent for each degree of 


Moisture content of air (in grains per pound of air) at various dry bulbs. 
wet bulbs, and relative humidities 





temperature change. 60% RH 65% RH 70% RH 75% RH 
D Moisture Wet Moist Wet Moisture Wet Moisture Wet 
Another factor is one which is Bulb, * Guat oae | Gates Bulb,F Content Bulb, F Content Bub? 
not apparent to the majority of mill 65 55.0 56.7 59.5 57.5 64.5 59.9 69.0 60.0 
men, and that is the fact that, al- 70 65.5 61.0 70.6 62.0 76.6 63.5 82.0 64.5 
though a constant relative humid- ro ma = _ ee bp ~~ bsg 
ity be held in an area and dry bulb 85 108.0 74.0 117.5 75.5 127.0 77.0 135.0 78.2 


changes occur, the moisture con- oe 
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SELECTING CHILLED WATER COILS 


J. A. BISHOP, district manager, American Blower Corp., Dallas, 
considers the problem of selection of chilled water coils for air 
conditioning from the viewpoint of the engineer. There is no 
straightforward procedure, he says, that can be used to set up the 
components of coil duty and at the same time will assure the coil’s 
matching the duty. Certain assumptions are necessary, and the 
purpose of this article is to provide some general guiding values 


Mocu OF THE published informa- 
tion on chilled water coils for air 
conditioning applications is so set 
up as to facilitate the selection of 
coils to meet as nearly as possible a 
specified duty in which quantity 
and temperature of water, entering 
and leaving air conditions, cfm, and 
velocity are given. Such an ap- 
proach views the problem of the 
engineer who must set these values 
in retrospect. Is it any wonder then 
that we all too frequently see coil 
specifications that no coil can pos- 
sibly fulfil? 

Our aim here is to view the prob- 
lem from the standpoint of the en- 
gineer. Unfortunately, there is no 
straightforward procedure that the 
engineer can use to set up these 
components of the coil duty and at 
the same time be sure that the coil 
characteristics match the duty. But 
fortunately, it is possible to set 
these values to correspond reason- 
ably well with coil characteristics, 
provided we make certain assump- 
tions that—even if slightly in error 
—do not make too much difference 
in the final result. However, the 
engineer should have some general 
values in his mind so that his ini- 
tial assumptions will be sufficiently 
close and thus eliminate long and 
tedious trial and error computa- 
tions before arriving at a satisfac- 
tory balance. It is the purpose of 
this article to provide such general 
guiding values for the required as- 
sumptions. 

Let us limit our consideration to 
the changes that occur to a unit 
weight of air from the time it en- 


ters the coil to the time it leaves 
the conditioned space, and let us 
further consider that condition only 
wherein all heat quantities remain 
constant. In other words. we will 
exclude any consideration of con- 
trol to meet varying loads but we 
will consider the selection of coils 
to meet different load conditions. 
The various loads are assumed to 
be the result of calculations at de- 
sign conditions. Let us further limit 
our consideration to the usual and 
more typical problems and disre- 
gard special cases such as those in 
which the sensible heat is extreme- 
ly low or where conditions to be 
maintained are unusual, as in proc- 
ess work. In other words, let’s con- 
sider only the common garden va- 
riety of problems. 


Coil Doesn't Know 

the Method Used 

There have been many times 
when engineers have indicated that 
they have trouble with water coil 
selection because of the different 
methods used, and there is always 
the implication that the different 
methods yield different results. But 
the fundamental laws of heat 
transfer are the same for all, and 
the thermodynamic properties of 
air and vapor mixtures are con- 
stant, furthermore, the coil that 
finally goes on the job doesn’t know 
which procedure was used in its se- 
lection. There is, of course, some 
difference in efficiency of heat 
transfer so that one make of coil 
might require five rows and another 
make six rows for the same duty; 
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but if a coil of a given face area is 
furnished with a certain quantity 
of chilled water at a certain tem- 
perature, the slope of the cooling 
line will be about the same regard- 
less of the coil used, generally 
speaking. 

Let us start with an internal 
load of one ton or 12,000 Btu, of 
which 85 percent is sensible. The 
internal design conditions are 80 F 
DB, 67 F WB. The outside design is 
100 F DB and 78 F WB, with 25 per- 
cent outside air. Then let us look 
at the same problem with all con- 
ditions unchanged except that the 
internal sensible heat ratio is 
changed from 85 percent to 70 per- 
cent. 

For the first part of this problem, 
let us take the psychrometric chart 
of Fig. 1. Point 1 is the room con- 
dition, and point 2 is the tempera- 
ture to which the supply air must 
be cooled, if saturated, to satisfy 
the internal load conditions. This 
temperature is 58.4 F. Now refer to 
Fig. 2; if the internal ratio is 70 
percent, this same point 2 is 53.6 F. 
It might be well to point out that 
for a given problem the quantity of 
air required, based on a sa-‘urated 
condition of that air, is the least 
quantity that can possibly be used 
to accomplish the desired results. 
In our two cases, the air required 
with 85 percent sensible het is 435 
cfm and with 70 percent sensible 
heat is 293 cfm, assuming that the 
air is saturated. 

It is well recognized that the air 
leaving coils is never saturated (in 
this case we are not considering 
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the order of 82, 91, and 96 perc » 
respectively. These values are p. 
proximate only and would \ in 
slightly with the change in s; ‘u- 
rated temperature required by }h 
change in sensible heat ratio. T ie) 
do, however, give a general ide: a 
to how the percentage of satura 
of air leaving a coil may vary v it! 
the depth of the coil. They 
show that there is a correlatio: 
method, whether percentage of 
uration is assumed or whether 
variation of that method, using n)- 
tial dry bulb minus dew point tine: 
the coil depth factor, is used. 
Next, let us draw a line on eic! 
of the charts representing 
change in the condition of the a 
as it picks up the room load. In 
case of Fig. 1, this line runs f: 


= 


or 


58.4 F saturated to the room condi 
tion of 80 F DB and 67 F WB, and 
in Fig. 2 it runs from 53.6 F satu- 
rated to 80 F DB and 67 F WB. Th: 


C7) 
ht J sprayed coils). The approach to which the air is cooled in passing ‘Slope of these lines represents |! 
ratio of room sensible heat to room 


Fig. 1—Skeleton psychrometric chart showing the points plotted for the example 
given in the text. In this problem, the ratio of the internal sensible heat to the 
internal total heat is 85 percent 
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fxs saturation varies directly with the through the coil. The difficulty 
cz S depth of the coil, inversely with the with this procedure is that it pre- total heat. This ratio should not b 
¢x>) spread between the initial dry bulb = supposes a determination of the air Confused with the ratio of sensibi 
cas) and dew point, and inversely with quantity and the entering water © total heat for the coil. 
=e? the velocity. Since velocity is lim- temperature. Yet, if these two val- We are now faced with the neces- 
pam bo ited on the downward side by the ues are not properly selected, no sity of making an intelligent gues 
i¢ 3 economics of the matter, and since coil can be selected that will bal- as to the number of rows required 
=r: carryover of water limits the ve- ance out with the required ratio of in our coil; but, fortunately, a siz 
Cy ? locity on the upward side to about sensible to total heat. able error here will be less seriou 
=3: 475 fpm, this variable for practical Another method is to assume a to the performance of the job tha: 
alin purposes becomes a constant. Also, leaving relative humidity for a giv- to blindly assume some air quantit: 
=> in the normal job with outside air en depth of coil in rows. A varia- or some desired leaving dry bulb 


percentages of from 20 to 50 per- 
cent, the spread between entering 
dry bulb and entering dew point 
does not vary enough to make any 
practical difference. Hence, the ap- 
proach toward saturation for prac- 
tical purposes has only one vari- 
able, namely, the depth of coil; 
assuming, of course, that the load 
is within the capacity of the coil 
and that dehumidifying is taking 
place. 


Divergence in 

Selection Methods 

It is at this point that there is a 
divergence in the various methods 
of coil selection. One widely used 
procedure makes use of what is 
called surface temperature. This 
surface temperature lies on the sat- 
uration curve midway between the 
entering water temperature and the 
leaving wet bulb. A line drawn 
from this point to a point repre- 
senting the condition of the air 
entering the coil is the line along 
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tion of this method that is a little 
easier to work with, and possibly a 
little more accurate, is to correlate 
the DB—DP of the leaving air with 
the initial DB—DP times a factor 
for depth of coil in rows. The im- 
portant point to remember here is 
that entering water temperature 
and air quantity come after this 
determination and not before; oth- 
erwise, the package is not tied up 
but falls apart. Furthermore, the 
surface temperature method ties in 
with this, as will be evident later. 
Now let us look at the magnitude 
of variation that can occur between 
the limits set by our two problems. 
The entering DB—DP for both 
problems is the same, 85—63 or 22 F. 
The multipliers for depth of coil 
vary from 0.252 for four row and 
0.125 for six row to 0.063 for eight 
row. Thus, we have a final DB—DP 
of 5.5, 2.75, and 1.38 F. These values, 
if taken in connection with lines 
1-2 on the psychrometric chart, 
correspond to relative humidities in 


and some water temperature tha’ 
may not come within a mile 

matching the coil performanc: 
Say that we assume a six row col 
for both our problems. Then ow 
leaving air conditions are, for Fig. ! 
58.7 F DP, 61.4 F DB, 59.7 F WB, anc 
the cfm required is 505. For Fig. 2 
our leaving air conditions are 54.75 
F DP, 57.5 F DB, 55.8 F WB, and (th: 
cfm required is 344. These point 
are shown on the charts as point 3 


What the Coil 
Must Do 


We are now ready to consider the 
probiem from the point of view 0! 
what the coil must do. For this 
purpose we must have the condition 
of the air entering the coil. Point 4 
is the outside design condition 0! 
100 F DB and 78 F WB and is the 
same for both charts. We can draw 
a line connecting points 1 and 4 
and this line will represent the 
conditions of a mixture of outside 
and recirculated air. 
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If on the dry bulb scale we add 

) auxiliary scale between 80 F and 

0 F and assign values on this scale 

om 0 to 100 percent, we can read 

irectly on the line connecting 

yints 1 and 4, the conditions of 

ve air entering the coil corre- 

yonding to any percentage of out- 
side air. With 25 percent outside 
air, the air entering the coil in both 
problems is at 85 F DB, 70 F WB, 
and 63 F DP. This is point 5 on each 
cnart. 

It is now desirable to return to 
the concept of surface temperature. 
A line connecting points 3 and 5 
and continued on to meet the satu- 
ration curve will give us the surface 
temperature required for the duty. 
This surface temperature is point 6. 
In the case of Fig. 1, surface tem- 
perature is 57.8 F, and in the case 
of Fig. 2, surface temperature is 
52.6 F. We can now determine the 
entering water temperature, since 
T. a7’. WB:; where T,. is en- 
tering water temperature, 7. is sur- 
face temperature, and WB, is the 
wet bulb of the air leaving the coil. 
In our problems the entering water 
temperature for Fig. 1 is 55.9 F and 
for Fig. 2 is 49.4 F. 

We are now ready to consider the 
actual coil selection. Here again we 
have a divergence of method, de- 
pending on whether the transfer 
coefficient is based on total heat 
with a factor of less than one, or is 
based on sensible heat with a factor 
greater than one. In either case, 
the factor varies with the ratio of 
sensible to total heat. This is of no 
consequence for it comes to the 
same thing. In this solution we will 
use a total heat coefficient, and an 
air velocity through the coil of 475 
fpm. We will further assume a wa- 
ter velocity of 4.5 fps and a 19 F 
water rise. 

To determine the coil load, we 
now consider points 5 and 3, and 
the slope of the line connecting 
them is the ratio of sensible to 
total heat for the coil. Please note 
that this is not the same as the 
slope of line 1 to 2, which is the 
ratio of sensible to total heat of the 
room load only. 

In Fig. 1, the coil total heat is 
that required to cool 505 cfm from 
70 F wet bulb to 59.7 F wet bulb, or 
17,520 Btu. The coil sensible heat 
is that required to cool 505 cfm from 
85 F dry bulb to 61.4 F dry bulb, or 
12,930 Btu. .In this case the coil 
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ratio of sensible to total heat is 
73.8 percent. The minimum coil 
face area is determined by dividing 
505 cfm by 475 fpm velocity, and re- 
sults in a required coil face area of 
1.063 sq ft. 

In Fig. 2, the coil total heat is 
that required to cool 344 cfm from 
70 F wet bulb to 55.8 F wet bulb, or 
15,790 Btu. The coil sensible heat is 
that required to cool 344 cfm from 
85 F dry bulb to 57.5 F dry bulb, or 
10,270 Btu. In this case the coil ra- 
tio of sensible to total heat is 65 
percent. The minimum coil face 
area is determined by dividing 344 
cfm by 475 fpm velocity, and results 
in a required coil face area of 0.725 
sq ft. 

Now, using the data of a promi- 
nent coil manufacturer, we find 
that the transfer coefficient for the 
coil of Fig. 1, with an air velocity of 
475 fpm and a water velocity of 4.5 
fps, when corrected for the ratio of 
sensible to total heat of 73.8 per- 
cent, is 218 Biu per sq ft of face 
area, per degree mean effective dif- 
ference (MED), per row deep 

We also find for the coil of Fig. 2, 
wi.h the same air and water veloc- 
ities, but corrected for a ratio of 
sensible to total heat of 65 percent, 
that the transfer coefficient is 238 
Btu per sq ft of face area, per de- 
gree MED, per row deep 


The MED for Fig. 1 is 


Air 61.4 85.0 
Water 55.9 — 65.9 
5.5 19.1 or 10.9 MED 


Fig. 2—This skeleton psychrometric chart is similar to that of Fig. 1. 


The MED for Fig. 2 is: 


Air 57.5 © 85.0 
Water 49.4 ~~ 59.4 


8.1 25.6 or 15.2 MED 
We then have the following solu- 
tions: 


17520 
Fig. 1: ~ 6.94 rows 
218 = 1.063 = 10.9 
15790 
Fig. 2: —— 6.02 rows 
238 =< 0.725 = 15.2 
These solutions show that the 


higher the ratio of internal or room 
sensible heat to internal or room 
total heat, the higher must be the 
initial water temperature, the 
greater must be the quantity of air 
handled by the coil, and, conse- 
quently, the greater must be the 
coil face area and also the greater 
must be the depth of the coil. 
Since the coil for Fig. 1 requires 
seven rows, and our original as- 
sumption of six rows was used to 
estimate the approach to saturation 
of our leaving air, our solution is 
not exactly accurate. However, it 
is close enough for all practical 
purposes and very much more ac- 
curate than if we had used 60 F 
DB for the air leaving the coil and 
had picked some initial water tem- 
perature out of the blue and then 
tried to make a coil match up 


Water Temperature Can’t 

Be Picked Blindly 

It might be well to investigate 
what occurs when a water temper- 
ature is selected without regard to 


except that 


in this case the internal sensible heat ratio is 70 percent instead of 85 percent 
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Fig. 3—Curves prepared by the author for the approximate selection of entering 
water temperature and cfm when correlated to usual coil performance 


ratio of sensible to total heat. Sup- 
pose we select 46 F water with an 
8 F rise, as is often done, and try to 
select a coil for Fig. 1. First, we will 
determine the surface temperature 
and find that it is 52.8 F; we will 
call it point 7. Then line 5 to 7 
crosses the leaving wet bulb line of 
59.7 F at 643 F. This is point 8, 
and we see that it is not on the 
room load line 1—2; so it cannot 
satisfy these load conditions. The 
coil will be short on sensible cooling 
and will result in a higher dry bulb 
in the room than we want. On the 
other hand, if we select the coil big 
enough to handle the sensible heat, 
we will be over-coiled on total heat, 
possibly as much as 20 to 30 per- 
cent. If we have that much excess 
refrigeration capacity available, 
lower humidity is produced than 
called for.. This is not too serious, 
but the customer has bought and 
paid for excess refrigeration capac- 
ity and has an expensive job to 
operate. If, as is usually the case, 
there is no excess refrigeration, the 
water temperature will rise in the 
system. Because the system is then 
under-coiled for the higher water 
temperature, the relative humidity 
rises, and we have a muggy condi- 
tion in the air conditioned space. 

But let us proceed with the se- 
lection of a coil. The solution is 
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the same as before except that the 
MED changes from 10.9 to 22.7. 


17520 
“218 X 1.063 X 22.7 


It now becomes readily apparent 
that the selection of a water tem- 
perature by the engineer without 
correlating it with coil perform- 
ance rating and room ratio of sen- 
sible to total heat permits the fur- 
nishing of too shallow a coil. This 
results in a lower coil price but in a 
higher overall cost, a higher operat- 
ing cost, a job of insufficient flexi- 
bility, and, all too frequently, an 
unsatisfactory condition in the 
space served. 

It should also be clear from the 
study of these two problems that 
the volume of air to be handled by 
the coil cannot be set by simply 
assuming a dry bulb temperature 
leaving the coil of 60 F. Rather, it 
is a fact that the volume of air is 
determined by the ratio of internal 
sensible to internal total heat and 
degree of saturation of the air 
leaving the coil which, in turn, is 
primarily a function of the depth 
of the coil. 

Throughout this presentation we 
have apparently been solving two 
separate problems, but we can now 
combine them. We then have the 
range required for a single installa- 


3.33 rows 





Fig. 1 


tion as the internal ratio chan 
from 85 percent to 70 percent, w :} 
the total internal load remain j, 
constant and the outside air c 
ditions being constant. Since 
internal load is on the unit b 
of one ton, any change in inter .a 
total load is a multiple of these 
sults. The range is only appr 
mate for an actual job due to 
fact that outside air conditi 
would no doubt vary with cha: 

in internal ratio; in fact, the r 
change would be induced by 
outside changes. But the introd 
tion of still another variable would 
too greatly complicate the problem 
for the purposes of this presen‘a- 
tion. 

Our purpose has been to show 
a general way, how the various 
parts of this problem fit togethe: 
and to develop some approximat: 
values rather than to present a 
theoretical analysis. Extreme accu- 
racy has been sacrificed in order t 
present a practical and not 
time-consuming solution of these 
problems. Thus, calculations wer 
made on a cfm _ basis—whereas 
pounds should have been used for 
extreme accuracy. 

In converting degrees change in 
dry bulb per cfm to Btu per hr, a 
factor of 1.085 has been used, and 
for converting differences in tota! 
heat per pound into Btu per hr, cfm 
times 4.45 has been used. It may 
however, be worthwhile to know 
that with ratios of internal to total 
heat ranging from 85 percent down 
to 70 percent, the cfm per ton of 
internal total heat should range 
approximately from 500 cfm to 350 
cfm, the initial water temperatur« 
should at the same time vary from 
56 F to 49 F, and then the coil 
depth will vary from seven to six 
rows with the deeper coil being re- 
quired where the sensible to tota! 
ratio is highest. 


Approximate Selection of 
Cfm, Water Temperature 
Referring to Fig. 3, which gives 

curves for approximate selection o! 

cfm and entering water tempera- 

ture, some further conclusions can 
be drawn from this study. But firs! 
it should be pointed out that to de- 
termine many points for these 
curves would require much tedious 
calculation and for our purposes 
such accuracy is hardly necessary 

We know that for the middle range 

of from 70 percent te 85 percen 
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reiio that these curves are approx- 
in ately straight lines and they have 
beon so drawn. In the range above 
and below 70 percent to 85 percent, 
the efm curve will still be approxi- 
mately a straight line but the water 
temperature will take a form simi- 
lar to the dotted portion of the 
curve. 

If it is understood that the cfm 
as thus determined is the cfm that 
must pass through the coil in order 
to satisfy the internal load condi- 
tions and is not necessarily the air 
quantity that the fan is to handle, 
the value of a coil bypass becomes 
apparent under changing load con- 
ditions. Thus if the air quantity, 
based on a ratio of 85 percent, is 515 
efm per ton of internal load, so far 
as fan capacity is concerned, and 
the internal ratio drops to 70 per- 
cent due to a change in occupancy 
or lower outside temperature or a 
change in sun exposure, the quan- 
tity of air through the coil per ton 
of internal load must drop to 334 
cfm. The difference should be by- 
passed if a change in the air dis- 
tribution pattern is to be avoided. 
The amount of bypass would be 
further accentuated under these 
conditions by a probable simultane- 
ous drop in total load for the air 
conditioned space. 


It can further be seen that the 


| cfm referred to throughout this dis- 









cussion is the cfm through the coil 
and the leaving air temperatures 
are those of the air leaving the 
coil. This does not prevent the en- 
gineer from using a larger cfm if 
necessary to obtain satisfactory dis- 
tribution or to obtain a higher air 
temperature entering the condi- 
tioned space provided the addition- 
al air figured for either or both of 
these purposes is recirculated from 
the conditioned space and bypassed 
around the coil. 

It will be further seen that if con- 
trol of room conditions is to be ac- 
complished a change in water tem- 
perature must also occur. This 
could be done by a three-way mix- 
ing valve at the circulating pump 
and on multiple unit jobs accurate 
control would require a separate 
pump and mixing valve for each 
unit. 


How Coil Selection 

Affects Operation 

The maximum load on the re- 
frigerating machine will occur with 
maximum ratio of sensible to total 
heat and at this point maximum 
water temperature is also required. 
Thus, at this point maximum MED 
in the water cooler exists, making 
possible the use of smaller coolers 
and the operation of the refrigera- 
tion machine at higher suction tem- 
peratures where better efficiency is 
available. At lighter loads, corre- 





sponding to lower sensible to total 
ratios, the refrigerating machine 
and water cooler will be able to 
produce the lower water tempera- 
ture required. It should, however, 
be understood that these advan- 
tages can only be had if the coil 
selection has been based on the 
maximum load at the maximum 
ratio and with the water tempera- 
ture corresponding to these values. 
Such selection results in a deeper 
and somewhat more expensive coil 
and greater fan capacity, but the 
small increase in cost is more than 
offset by lower cost of the refriger- 
ating equipment and lower operat- 
ing costs. 

A partial exception to the above 
reasoning on cost is the case where 
in a multiple unit job the refriger- 
ation machine must produce mini- 
mum water temperature because of 
low sensible to total heat ratio in 
the case of part of the units. But 
even here a considerable saving oc- 
curs for the reason that if the coils 
are selected on the low water tem- 
perature those units operating on 
high ratios of sensible to total heat 
will, in order to do the required 
sensible heat cooling, require re- 
frigeration capacity greatly in ex- 
cess of that actually required had 
the greater coil capacity been pro- 
vided and a higher water tempera- 
ture supplied to those units 





What happens when an under- 
the-sidewalk snow melting sys- 
tem undertakes to clear a 4 in. 
snowfall is shown in these pic- 
tures. Fig. 1 illustrates how the 
melting proceeds as hot water, 
with antifreeze added, flows 
through pipe embedded in the 
concrete walk. Note there is no 





system with a 4 in. snowfall 





Fig. _—How melting proceeds with under-the-sidewalk 


Snow Melting System Shown in Action 


runoff of water. The snow melts 
and water quickly evaporates. 

Fig. 2 was taken 40 min later. 
All snow has disappeared and 
the sidewalk is virtually free of 
moisture. 

These pictures were taken at 
the Protane Gas Service Co., 
Erie, Pa., a subsidiary of the 


and the walk is virtually free of moisture 








Fig. 2—Forty minutes later, the snow has disappeared 


Protane Corp., retailers of LP gas 
and LP stoves, refrigerators, and 
other appliances. 

The sidewalk equipped with 
the system is 12 ft wide and 51 
ft long. The system consists of 
a gas water heater and lengths 
of 1 in. wrought iron pipe spaced 
a foot apart. 
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The occupant of the stateroom select 


own weather by setting the room therm 


Individual Control for 


AIR CONDITIONED SHIP 


] worvipvaty controlled air condi- 
tioned comfort from bow to stern 
highlights the modern luxurious 
facilities of Matson Navigation Co.’s 
new S. S. Lurline, recently placed 
in service between San Francisco 
and Hawaii. Each of the 500-odd 
Staterooms is equipped with indi- 
vidual, automatic temperature con- 
trols; the occupant selects his own 
weather merely by setting the ther- 
mostat in his room. Crew quarters, 
dining rooms, lounges and other 
public areas, as well as provision 
storage rooms, are also air condi- 
tioned. 


Divided Into 
32 Zones 


According to J. A. Cutler, presi- 
dent of Johnson Service Co., the 
staterooms and other occupied 
areas of the ship are divided into 
32 zones. Each zone is supplied 
with outdoor air from one of 32 
central fan systems. In general, the 
staterooms are divided into zones 
according to exposure, while each 
dining room, lounge, and other pub- 
lic area makes up a zone in itself. 
Each zone is controlled in the same 
manner as individual rooms. 


The 32 central fan systems take 
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in outdoor air and, depending upon 
the outdoor temperature, heat or 
cool it to about 50 F. The cooling 
process also reduces the relative hu- 
midity of the air. The central fan 
systems are completely and indi- 
vidually controlled so that outdoor 
air of the proper amount and of 
the correct temperature and mois- 
ture content can be supplied to 
each zone regardless of the require- 
ments of the other zones. 

Each stateroom is equipped with 
a small air conditioning unit lo- 
cated in the ceiling space above the 
washroom. Preconditioned air from 
the central fan systems is supplied 
to these units through concealed 
duct work. Each room unit has a 
grille through which air is dis- 
charged into the stateroom, and 
al dther grille, behind which a heat- 
ing coil is located, to permit air 
from the stateroom to return to the 
unit. Preconditioned outdoor air 
from a central fan enters the room 
unit, induces a flow of air from the 
room through the return grille and 
heating coil, after which it is mixed 
with the incoming outdoor air and 
the mixture is discharged into the 
room. 

About three volumes of room air 
are recirculated for each volume of 


preconditioned outdoor air supp! 
to the unit, the outdoor air bs 
cold enough to supply all of 
cooling needed on the warmest da 
Hot water is supplied to the hi 
ing coil, in the path of the retu 
air, under control of a room the: 
mostat operating a water valv 
Whenever all of the cooling is : 
required, this thermostat caus 
heat to be added to the return 
thus raising the temperature of t! 
mixture before it is delivered 
the room. 


AIR POLLUTION IS 
MORE THAN SMOKE 


“More and more people are 
ginning to understand the ma 
tude of abating air pollution,” H. B 
Lammers, chairman of the 
Producers Committee for Smok 
Abatement told the members o 
executive committee of the o1 
ization at a recent meeting. 


“Where previously the burni 


fuel, and more especially coal, was 


blamed for most of the pollutiol 
over our cities, informed pe! 
are beginning to realize that | 
are other things polluting th 
mosphere besides products of 
bustion,” Mr. Lammers said 
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A READER HAS asked how to figure 
the length of a piece of pipe be- 
tween two 45 deg elbows, and if it 
is the same for all sizes of pipe. He 
asks also if there is a book or pub- 


lication giving information on 
“measuring pipes.” 
A formula for computing the 


length of a piece of pipe between 
two standard elbows was developed 
and copyrighted in 1932. It com- 
prises a scroll shaped scale that can 
be read easily down to eighths of 
an inch. The length of the offset 
piece of pipe as read from the scale, 
however, must be corrected by ref- 
erence to the accompanying table, 
because the length of a standard 
thread varies with the diameter of 
the pipe. Thus, if dimension A is 
2 ft, the length of B of the angular 
pipe would be 2 ft, 9% in., less 7 in. 









Copyright, 1932, by Crane Co., Chicago 


Pipe size Inches 
45° deduct Inches 
60° deduct Inches 
Pipe size Inches 
15° deduct Inches 
60° deduct Inches 


WIDTH A -*? 


——_—_— ooo lc CC 





How to Figure Pipe Length 


Between Two Elbows 


if the diameter of the pipe is 1 in. 
and less 1% in. if the diameter of 
the pipe is 2 in. 

Another scheme, which may or 
may not seem simpler, is to com- 
puie the length of the angular pipe: 

L=length end to end of the 
angular pipe. 

A = offset distance. 

C = distance from edge of fitting 
to threaded end of pipe (thread en- 
gagement). 

B= distance from center of fit- 
ting to edge of fitting. 

k = 1.41 for 45 deg offsets 


Reading to “% Inches 


a= = Se em mre wr a ee ee 


/ 
{ 


esau 








%4 48 9 34 l 1', 
34 1. %4 ts 7s 1'4 
i i ii, it, 

3 34g 4 5 6 x 

2%, 25, 3 35% 444 5% 
3 334 44. 542 9's 


Note—The above figures represent 2xD. To find D divide by 2 
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k = 2.0 for 30 deg offsets when A 
is shorter distance. 

Then L (A Xk) —2 X (B--C) 

Using the above example, 

A = 24 in. 

B = 1.562 in. for 2 in. diameter 
standard malleable iron 45 deg fit- 


ting. 
ty 0.75 in. for 2 in. diameter. 
Then (24 1.41) 2 (1.562 
0.75) 32.2 in., or 2 ft, 8%+ in., 


which is near enough to the result 
by the chart to be inconsequential 
—SAMUEL R. LEwIs, consulting en- 
gineer, member, HPAC’s board of 
consulting and contributing editors 








Copyrighted chart, reproduced by 
permission, for 45 deg and 60 
deg offsets, with standard cast 
iron screwed fittings. To deter 
mine the actual length of pipe 
L, to use for length B, find in 
the table the amount to deduct 
for the desired pipe size and 
subtract it from length B. For 
example, using the chart a 45 
deg offset of width A 4 ft 
2% in. gives the length of run 
B 5 ft, 10% in. center to 
center. If it is a 2 in. pipe then 
using the table find the amount 
to deduct is 17% in. Subtracting 


this from 5 ft, 10% in. gives 
5 ft, 9 in. as the length of pipe 
to cut, L 

l'y 2 2's 

lt, 1%, 2 

17% 2! 215 

10 12 

T's B'2 

9's 
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185 Practical Pointers on 


VALVE MAINTENANCE 


» 
I IPE LINE VALVES may be classified 


by: 

1) Design (gate, globe, check, 
piston, butterfly, etc.). 

2) Line fluid (steam, ammonia, 


carbon dioxide, etc.). 

3) Type of service (throttling, re- 
ducing, blowdown, relief). 

4) Special design features (screw 
and yoke, double gate, etc.). 

5) Special trim (renewable seats, 
composition disk, etc.). 

6) .Method of pipe connection 
(flange ends, threaded ends). 

7) Method of operating (manual, 
automatic, quick opening). 

8) Metal it is made of 
steel, malleable iron). 

9) Safe working pressure (300 lb, 
600 lb, etc.). 

10) Particular’ service 
valve, drain valve, etc.). 

Valves are also classified in other 
ways. If the functions they fill in 
service are examined, however, 
most pipe line valves fall into one 
of three great families: (1) stop 
valves; (2) intermittently acting 
valves; and (3) throttling, or regu- 
lating valves. 

Stop valves, of which the common 


(brass, 


(bypass 
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GEORGE HOLMAN, operating engineer, draws on his years of 
personal experience to list these suggestions on when a valve 
needs service, the symptoms of various troubles, what to do 
about them, and what to watch out for when installing valves 


gate and globe valves are examples, 
are usually hand operated, and re- 
main either open or closed for long 
periods. Except for needle valves, 
such as some used as hand expan- 
sion valves in refrigeration service, 
regulating valves are usually auto- 
matic in operation. The diaphragm 
motor valve is the type form of this 
family. The intermittently operat- 
ing valve is a stop valve which is 
either completely open or complete- 
ly closed, the opening and closing 
at short intervals being regulated 
by an automatic device. The bucket 
operated steam trap is an outstand- 
ing type of this third family of 
valves. 


When a Valve 

Needs Service 

In practice, a stop valve requires 
service when 

A) It leaks at the seat. 

B) It leaks through the packing. 


C) It leaks at threads, flange 
gaskets, or bonnet. 

D) It does not open to permit 
flow, even if the spindle turns. 

E) It does not close to stop flow 
even if spindle turns. 


F) It is noisy in service. 


A) Ifa valve leaks at the seat 

1) The valve (that is, gate 
disk) or seat, or both, has been « 
by erosion. Reseat or replace. 

2) The valve or seat has been 
pitted by corrosion. Reseat, regrind 
or replace. 

3) Scale or other foreign matte! 
has gotten between the valve anc 
seat. Clean out. 

4) The valve or seat has bee! 
warped by impact, pressure, or high 
temperature. Replace. 

5) The valve or seat has been 
roughened by chatter. Reseat, 
grind, or replace. 

6) Scale has formed on the va v¢ 
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and/or seat during long open peri- 
od. Clean and regrind. 

7) Groove has been formed on 
valve or seat by closing valve 
against foreign body. Grind out, re- 
cut, or replace. 

8) Composition valve ring is too 
hard. Replace with softer one. 

9) Valve or composition ring is 
cracked. Replace. 

10) Soft composition ring is im- 
pregnated with grit. Replace. 

11) Disk of globe valve locked on 
spindle out of line with the seat. 
Adjust valve properly. 

12) Pieces of composition ring 
stuck to seat. Clean seat and re- 
place ring. 

13) Disk has come off spindle. 
Adjust and repair. 

14) New seat and/or new valve 
do not match. Replace one or both. 

15) Seat ring pressed or screwed 
into valve body has come loose. Re- 
fit or renew seat ring. 

16) Worn collar on spindle fails 
to spread double gates amply. Re- 
place spindle or valve, or both. 

17) Spreader pin of double gate 
valve lost or badly worn. Replace 
pin, and possibly gates also. 

18) Faces of solid wedge gate not 
at same angle as seat rings. Re- 
place gate or rings. 

19) Seat ground too wide, requir- 
ing excessive pressure on valve 
wheel to seal. Replace valve or seat 
ring. 

20) Valve body warped by im- 
pact, high temperature, or high 
pressure. Replace entire valve. 

21) Hole has been eroded or cor- 
roded in globe valve web. Replace 
entire valve. 

22) Globe valve web has been 
cracked. Replace entire valve. 

23) Warped cylinder guides throw 
valve out of line with seat. Change 
guides, or replace valve. 

24) Too tight packing on spindle 
prevents firm seating of valve. Re- 
pack. 

25) Galled spindle threads seize 
and prevent firm seating of valve. 
Replace spindle, or entire bonnet 
assembly. 

26) Threaded part of spindle 
twisted, and prevents valve seating 
firmly. Replace spindle or entire 
bonnet assembly. 

27) Pieces of packing get into 
pindle threads, and prevent firm 
seating of valve. Clean out spindle 
‘nareads and stuffing box, and re- 
pack stem with proper packing. 


B) If a valve leaks through the 
stem packing: 

1) The packing has become hard. 
Repack. 

2) The gland has been taken up 
fully. Repack. Do not fill in new 
packing on top of the old. 

3) The spindle requires lubrica- 
tion. 

4) Wrong kind of packing is be- 
ing used. Repack. 

5) The spindle has been scored, 
as by packing hook. Replace. 

6) The spindle has been pitted by 
corrosion. Replace. 

7) The spindle has been worn 
tapered. Replace. 

8) The spindle has been bent. 
Straighten or replace. 

9) Gaps in rings of split packing 
have not been staggered around the 
stem. Repack properly. 

10) Paint or caked oil on spindle 
disturbs packing when valve is 
closed. Clean stem. 

11) Packing nut tightens on 
threads; packing remains loose in 
Stuffing box. Clean threads. Refit 
nut on threads properly. 

12) Packing gland binds against 
stuffing box or spindle, and does not 
compress packing. Be sure gland 
fits stuffing box. 


C) If leaks occur in valve body, at 
flange gaskets, bonnet, or threaded 
ends: 

1) Erosion or corrosion has cut 
through the valve body. Replace. 

2) Gasket has lost its resiliency. 
Renew gasket. 

3) Gasket has been torn. Replace. 

4) Old gasket was not thoroughly 
scraped off before inserting new 
gasket. Clean flange surfaces and 
replace gasket. 

5) Gasket is of wrong material. 
Use correct gasket material! for re- 
placement. 

6) Gasket too thick. Use thinner 
material. 

7) Stud or bolt nuts unevenly 
taken up. Tighten nuts evenly. 

8) Stud or bolt nuts binding on 
threads and do not exert pressure 
on gasket. Run tap through nuts 
and die over studs and bolts. 

9) Flange surfaces warped. Re- 
place valve or reface flanges in 
lathe. 

10) Flange surfaces pitted by 
corrosion. Reface flanges. 

11) Cracks or sandholes in flange 
surfaces. Replace valve. 

12) Valve not screwed on pipe to 
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full threads. Screw valve on farther 
If necessary, recut threads 

13) Threaded end of valve out of 
round. Run tap into threaded end 


In extreme case, discard entire 
valve. 

14) Threads cut with dull or mis- 
set dies. Thread pipe ends properly 
with sharp dies. 

15) Pipe threads are cut too deep 
Valve tightens against a shoulder 
Recut pipe threads properly 

16) Threaded end of pipe has 
corroded. Replace pipe. 

17) No lubricant used when mak- 
ing iron or steel valve assembly on 
pipe. Use white or red lead, or 
other suitable lubricant. 

18) Piping is installed in strain, 
with prying strain on valve threads 
or flange. Line up piping system 
properly. 

19) Pipe is broken off inside valve 
end. Replace pipe after ascertain- 
ing cause of break. 


D) If the valve does not open to 
permit flow, even if spindle turns 

1) Valve (disk or gate) has seized 
the seat. 

2) Solid wedge gate has wedged 
against the seat rings. 

3) Foreign body has lodged above 
the gate or disk. 

4) Grit, rust, or scale acts as a 
binding agent in seizure of valve on 
seat. 

5) Worn spindle collar has per- 
mitted spindle to rise out of gate 
or disk. 

6) Galled spindle threads cause 
spindle to bind. 

7) Spindle is broken off inside 
valve. 

8) Foreign matter, such as pack- 
ing, gets Mto spindle threads, and 
prevents turning. 

9) Worn spindle collar wedges 
between bosses, and causes binding 
of double gate valves. 


E) If the valve does not close to 
stop the flow: 

1) Valve has come off the spindle 
collar. 

2) Foreign body between valve 
and seat. 

3) Galled spindle threads prevent 
closing valve tightly. 

4) Spindle is broken off. 

5) Body of valve is warped 

6) Web of globe valve may be 
corroded through. 


F) If the valve slams, chatters, 
whistles, or hums in service: 
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1) Any gate valve partly open to 
throttle flow may become noisy. 

2) Any free-seating globe valve 
may become noisy when nearly 
closed to throttle flow. 

3) Spindle is too free. 

4) Spindle collar is badly worn. 

5) Nut is loose on disk assembly. 


Keep These Points 

in Mind 

When installing or servicing stop 
valves, keep in mind the following 
pointers: 


Installation 


1) A new valve should screw on 
a newly cut pipe not more than a 
“turn and a half” freehand. If the 
valve can be screwed on three or 
more turns before using a wrench, 
the pipe threads are undercut, and 
the joint may leak. Or, the pipe 
end may abut against the web of a 
globe valve, or against the under- 
side of a seat ring of a gate valve 
Distortion due to pressure against 
the pipe end may cause the valve 
to leak, or otherwise fail to function 
properly. 

2) Ream all pipe ends berore cut- 
ting the threads. Otherwise the 
reamer, especially if dull, may ex- 
pand the pipe at the end, thereby 
giving the threads the wrong taper. 
A joint made up with male and fe- 
male threads of different tapers 
must be excessively tight to hold. 

3) Bronze valves and steel or iron 
pipe are compatible, and therefore 
need no lubricant on the threads 
when a joint is made. 

4) Always use the end of the 
wrench on the end of the valve be- 
ing screwed on the pipe. If the 
wrench must be used on, the other 
end, first screw a nipple into that 
end for backing. This will keep the 
twisting pressure of the wrench 
from distorting the valve threads, 
and leaving the bore out of round. 
Test for roundness of the bore may 
be made with nipple threads coated 
lightly with prussian blue. 

5) When cutting pipe threads 
with other than solid block dies, be 
sure all cutters are firm in the 
head. A loose cutter will shave the 
threads. These threads will make a 
poor joint with the full size tnreads 
of all standard pipe fittings. 

6) When welding a pipe at or 
near a valve, a wet cloth laid on 
the bonnet or wrapped about the 
valve is insurance against distor- 
tion and leakage at the threads. 
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7) When screwing a flange onto 
a pipe, a buggy bar purchased on 
bolts through the flange holes is 
often a better tool than standard 
wrenches. 

8) Before installing any valve, be 
sure the pressure it is built to work 
under, generally stamped on the 
body, is higher than the highest 
pressure that can exist in the pip- 
ing system. 

9) Be sure any new valve is suit- 
able to the system fluid. A composi- 
tion disk may be suitable for low 
pressure steam, yet soften if used 
for superheated steam. 

10) In all cases where a valve is 
installed at the end of a pipe line 
containing a dangerous fluid under 
pressure, as steam, ammonia, etc.., 
the open end of the valve should 
be plugged when not in use. 

11) Where pressure drop in a pipe 
line must be avoided, place a valve 
as far away from other fittings as 
is consistent with utility and de- 
sign. 

12) Choice of a stop valve de- 
pends upon operating procedure. A 
gate valve is proper where pressure 
drop is to be avoided. A globe valve 
is proper for throttling flow. 

13) If a globe valve is installed to 
close against the direction of flow, 
it can be packed simply by closing, 
if no pressure exists on the down- 
stream side. 

14) Even if the pipe line is to be 
completely covered with insulation, 
paint the threads adjacent to the 
valve, as a precaution against cor- 
rosion. 

15) When installing flange end 
valves, use spud wrenches and drift 
pins sparingly. The better practice 
is to align the piping system 
RIGHT. If two pipes are out of 
line, the best of joints connecting 
them may fail. 

16) If opening or closing a valve 
without proper system preparation 
is dangerous, remove the wheel of 
such valve, or lock it in such man- 
ner that unauthorized use of the 
valve is impossible. 

17) If possible, all valves of a 
piping system should be opened and 
closed periodically, as insurance 
that they will function properly 
when necessary. 

Packing 

18) Stem packing of small valves 
should never be so tight that both 
hands or a wrench is necessary to 
turn the spindle. 


19) If a piping system contai: 
some valves which can be packe 
under pressure, while others mu 
be shut off, each type should ha\ 
distinctive markings on valve boc 
or wheel. 

- 20) When repacking small valve 
a small wheel puller is an asset. 

21) Choice of stem packing is in 
portant. Be sure that the packi 
being used is suitable for the jo 

22) If packing has hardened 
the stuffing box, removing it | 
probing with a hook may be tim: 
consuming, and may also dama; 
the spindle. The better procedu: 
is to pull the wheel and draw ou! 
the spindle. No matter how hard 
it is, the packing may then be easi)\ 
removed, and the _ stuffing box 
cleaned thoroughly. 

23) Unless the necessity of ge'- 
ting a valve back into immediat; 
service demands haste, the bottom 
rings of old packing should never 
be left in the stuffing box mere!) 
because they are hard to get out. 

24) Never paint that part of the 
spindle of a rising stem valve tha! 
feeds down into the stuffing box 
The paint will only rub off with 
usage, and may cause the packing 
to leak. 

25) Use a blunt piece of hard 
fiber or wood to push the packing 
into the stuffing box. 

26) No matter if flow past a 
closed gate valve has completely 
ceased, maximum pressure agains! 
the bonnet will remain if the up- 
stream side of the gate leaks, even 
though the downstream side seats 
perfectly. Under these conditions 
attempting to repack the spindle 
would be dangerous. 

27) Valve stem packing punched 
from sheet material may be used in 
three ways: (a) uncut, in which the 
wheel must be taken off to get it 
over the spindle; (b) straight cut 
in which the cut is parallel to the 
spindle; and (c) angular cut, in 
which the cut is approximately 45 
deg to the spindle. The first is best 
although sometimes not practical! 
Straight cut packing fills the stuf- 
ing box under pressure more even|) 
than angular cut. 

28) Before attempting to pack 
the stem of an ammonia valve un- 
der pressure, locate the isolating 
valves and make sure they are in 
working order. The valve may 10! 
backseat perfectly. When the peck- 
ing nut is removed, ammonia pres- 
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ure may blow out the packing. Or, 

strong leak may develop, requir- 
ig isolation of the valve for re- 
racking. 

29) String packing may be wound 
round the stem and pressed into 
he stuffing box. But spiral packing 
hould be cut into rings, and each 
ring separately pressed into the 
stuffing box before the following 
ings are inserted. 

30) A corkscrew packing hook 
made of spring steel wire is often a 
nandy tool to fish out old packing. 
4 44 in. carpenter’s wood bit and 
brace will help loosen up packing in 
larger valves. Flute edges of the 
drill bit should be ground off to 
prevent scoring of the valve spindle. 


Gaskets 

31) Flange and bonnet gasket 
material should be of uniform 
thickness and as thin as possible 
Check uniformity with microme- 
ters. 

32) When opening a piping sys- 
tem at flanges or valve bonnet, al- 
ways leave the nuts on two opposite 
bolts or studs until the flange sur- 
faces have been separated. Should 
the isolating valves leak, or in case 
of failure to close them, high pres- 
sure may exist in the system. Most 
industrial fluids blowing out be- 
tween flanges can inflict serious in- 
jury. If the two bolts are left in 
place, and the nuts loosened slight- 
ly, any developing blow can be kept 
under control, and the flanges 
quickly recoupled. 

33) A gasoline torch is a useful 
tool for quickly removing old pieces 
of gasket from flanges. 

34) Large gaskets of thin mate- 
rial may be cut accurately enough 
on the face with a ballpeen ham- 
mer. Small gaskets and/or thick 
material do not lend themselves 
readily to this technique. 


Seats 


35) Sometimes an old valve can 
be reseated more quickly than a 
new one can be installed. Even 
though a seat is “removable,” it 
may stick and require cutting out. 
If a reseater is available, the better 
practice may be to recut the seat 
in place than to take time out-for 
complete replacement. 

36) If the wrench lugs have been 
broken or corroded off the inside of 
screwed-in seat rings, come-alongs 
may be used to remove the rings. 
These may be made of a flat piece 
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How threads are stripped on spindle of nonrising stem valve during assembly. 
While bonnet being screwed on moves from A to B, the gate moves from A to C. 
Since five turns are required to seal the bonnet, it is apparent that the gate cannot 
move five times the distance from A to C before it jams against its seat. If the 
lower end of the gate is at D when screwing the bonnet is started, enormous strain 
may be placed on the spindle threads between F and G in attempting to seat the 
bonnet at H. Ignorant or thoughtless pipefitters often damage or strip the threads, 
sometimes in the gate nut, but more often on the end of the spindle. The only 
precautionary measure necessary is to make two or three opening turns of the 
spindle while the bonnet is being turned on 
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of steel twisted to form left-hand 
flutes. 

37) If a gate valve has stood open 
long, scale may have formed on 
valve and seats. When closing such 
a valve, never screw it tightly at 
once. When pressure must be used 
to tighten it, back it off one or two 
turns, and try again until it seats 
firmly to the feel or touch. As it 
closes, the valve scrapes scale from 
gate and seat. Full pressure ap- 
plied at once may scar the seating 
surfaces. Backing off the valve 
gives the fluid a chance to wash off 
this loose scale before it can dam- 
age the seats. 

38) A common cause of valve 
leakage at the seat is the failure of 
the operator to seat the valve prop- 
erly; that is, firmly but with no 
excessive pressure. In steam valves 
especially, slight leakage causes 
“cutting” of both valve and seat by 
particles of rust or scale in suspen- 
sion, and by the corrosive action 
of chemically active substances, and 
some normal solids in solution. 

39) If a throttle valve must be 
set so nearly closed as to permit 
wiredrawing across the seat, a much 
smaller valve should be installed to 
bypass it. If the main throttle 
valve must be nearly closed, the 
best procedure to prevent steam- 
cutting is to close it tightly and 
use the bypass valve. 

40) When recutting solid wedge 
gate valves, new seat rings should 
be installed. A small amount of 
metal removed from gate or rings 
may cause the wedge to strike the 
bottom of the body before closing. 

41) Remember that the seat of a 
globe valve should be at a somewhat 
different angle than the disk. This 
keeps the seating surface narrow 
through several grindings. 

42) When a double gate valve be- 
gins to bind after starting to open, 
the binding can be stopped, as a 
rule, by reversing and turning the 
other way until the valve moves 
slightly to close. A valve in this 
condition has a worn stem collar 
which spreads the gates hard 
against their seats as it tries to 
pull out of the gate recesses pro- 
vided for it. 

43) When repairing valves, a pail 
of gasoline and a jug of acid solvent 
should be kept handy, the former 
for removing oil or grease and the 
latter for scale deposits. 

44) Some ammonia valves may 
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be reseated by replacing the lead 
seat rings. Another method is to 
fill the annular grooves with molten 
lead poured from a ladle or fused 
with a blowpipe, using a small tip. 
The spindle is set on an iron plate 
in vertical position with wheel end 
up. The backseat groove is filled 
with lead, cooled and trimmed 
smooth with a knife. It is then 
backseated hard against the bon- 
net. With wheel end down, the 
main seat groove is filled with lead, 
cooled quickly, and trimmed smooth. 
If done expertly, the bonnet keeps 
the backseat from melting by draw- 
ing off the heat. 

45) Composition disk rings are 
seldom easy to remove. One method 
is to cut a crosswise vee to the 
bottom of the groove with a small 
chisel. Once broken through, the 
ring usually comes out easily. 

46) Another method of removing 
composition rings is to hold the 
disk in the flame of a gasoline 
torch for a minute. The composi- 
tion material either becomes fluid, 
catches fire, or swells up and soft- 
ens until it can be easily removed 
from the groove. 

47) When removing the bonnet 
of any gate valve, 
mark each gate 
position, and re- 
Imassemble with 
each gate in prop- 
er position. Un- 
less it is recut 
Jor reground, any 
gate valve is like- 
ly to leak if the 
gate and seat faces are exchanged. 

48) If a valve being worked on is 
in a pipe line handling a dangerous 
fluid, the isolating valves, if not 
within sight of the workmen, should 
be locked shut or flagged with a 
notice not to open. 





General 

49) When removing bonnet of an 
ammonia valve, first be sure that 
the system is under vacuum. The 
instant the bonnet is lifted off, 
place a thick piece of gasket mate- 
rial or diaphragm rubber over the 
valve body. Atmospheric pressure 
will hold the gasket against the 
vacuum in the pipes. This prevents 
early feedback of residue ammonia 
fumes. Inrush of air when the seal 
is removed carries the fumes away 
from the workmen, and gives them 
time to seal the valve with the 
bonnet. 


50) If any large pipe line is fre 
quently shut down for long period 
all horizontal valves should | 
fitted with plugs or petcocks . 
that the bowls may be draine 
Brass trim is attacked by corrosi\ » 
fluids, such as condensate, standi: 
for long periods in a valve. 

51) If a steam valve remai: s 
closed for a time, a common te 
for leakage is to feel the pipe dow: 
stream from the valve. If the pi; » 
remains hot beyond the usual cor - 
ductivity range, the valve is lea} 
ing. 

52) When removing a valve bo: 
net, remember that sticking gaske's 
have been known to hold a bonne! 
against several pounds pressure 
after all bolts have been removed 

53) When assembling a _ screw 
bonnet, nonrising stem gate valve, 
be sure that the gate is well up in 
the bonnet at the start. For rapid 
opening and closing, many gate 
valves have double or triple threads 
on the spindle. For each full turn 
of the bonnet, the gate may move 
a quarter inch or more. If half 
closed when the bonnet is started 
on, the gate may jam against the 
seats before the bonnet seats. The 
spindle threads may be stripped. 

54) A weakness of the nonrising 
stem valve is that sludge gets into 
the threads easily. 

55) In the rising stem valve, most 
lost motion due to wear is at the 
stem collar and the mating boss on 
the gate or disk. In the nonrising 
stem valve, lost motion due to wear 
is usually at the threads, and is 
never so pronounced. 

56) When opening or closing a 
long unused valve, the operator 
should be prepared to cope with 
leakage of the stem packing. 

57) When listened to with a 
stethescope, or with a stick between 
the teeth and hands over ears, leak- 
age of steam through a valve badly 
steam cut has a whistling or sono- 
rous sound. If the valve is only 
slightly cut, however, leakage is 
identified by subdued gurgling, or 
sometimes by weakly popping 
sounds. If a leak is strong, steam 
is blowing from high pressure into 
steam at lower pressure; if the leak 
is weak, steam is blowing into com- 
paratively cool air or condensing 
in condensate. 
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Combining Two Steam 
Plants Cuts the Cost 


Two heads are better than one, the saying goes, but in the 


particular case analyzed here for neighboring factories, the 


cost of 1000 lb of steam will apparently be lower if their 


steam generation is combined in one plant. Reduction in heat 


losses by eliminating a separate boiler house, economies in 


labor, and reduced maintenance and supplies are the reasons 


T uene IS NOT an over-abundance 
of information available as to oper- 
a‘ing costs for large steam heating 
plants. As of 1948, any cost data 
available indicate considerably 
higher prices than were in effect 
before the war (as is the case with 
about everything else). 


I had occasion recently to review 
the investment and operating costs 
of some school heating systems that 
I tabulated in 1932. The result of 
this review compelled me to convert 
the 1932 dollars back to pounds of 
coal and gallons of oil, which—like 
acres of land—do not fluctuate so 
wildly. (Traditionally thrifty people 
like the French are said to hold to 
the land as the only stable medium 
of exchange in times of inflation.) 

The purpose of my review was to 
enable me to advise two large cor- 
porations, who are friendly neigh- 
bors to each other, whether they 
should combine their steam pro- 
duction or should operate separate 
plants. 

Corporation “A” has an immedi- 
ate demand for 40,000 lb per hr of 
steam. A new boiler plant is con- 
templated. Corporation “B” has a 
present demand for 60,000 lb per hr 
of steam, supplied from its existing 
very modern boiler plant. 

The plant at “A,” not yet built, 
was designed to include three water 
tube boilers fired by spreader stokers 
and to operate at 100 psi. It has 
mechanical coal handling from 
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railway or truck to the stoker hop- 
pers, but does not employ air pre- 
heaters, steam superheaters, econ- 
omizers, or other accessories de- 
signed to help in gaining the last 
hard-to-get increments of efficien- 
cy. The assumed efficiency there- 
fore was 70 percent. 


The plant at “B” includes a single 
60,000 lb boiler and furnace, oper- 
ating at 400 psi pressure, and the 
boiler is fitted out with elaborate 
auxiliaries predicated on routine 
delivery of steam at never less than 
80 percent efficiency. 

Coal of 10,500 Btu per lb costs 
$6.50 per ton, carload delivery, to 
either plant. 

Under the present conditions, if 
the “A” plant were in being, it 
would produce per season 116,000,- 
000 lb of steam while the “B” plant 
would need 105,000,000 lb of steam. 
The relatively simple boilers, stok 
ers, coal conveyor, and building for 
“A” will cost $350,000. The boiler 
plant building, boilers, accessories, 
etc., at “B” have cost $575,000. If 
“A” joins “B,” the additional in- 
vestment to bring that plant up to 
100,000 lb per hr output will be 
$25,000. Interest on both plants is 
figured at 34% percent; depreciation 
at 5 percent; and taxes and insur- 
ance are lumped at 1% percent. 
The plants both must operate 24 hr 
per day. 

Labor is costing $26,000 per year 
at the “B” plant, including three 
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Using the foregoing informati 
from the “B” plant experience, 


Basic data on the two steam plants 
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larger, more efficient combin: 


engineers, four firemen, a coal pass- ashes for ultimate removal was equipment (the double bed) com- 


er, and an electrician. If the “B” 
plant furnishes all the steam, the 
labor there increases only to $30,000. 

Ash disposal is mechanical from 
the boilers to a storage bunker, but 
an allowance of $3.00 per ton of 


necessary. The arrangements for 
coal and ash handling at plant “B” 
are more favorable than they will 
be at plant “A”. 
Power for pumps, conveyors, stok- 
ers, etc., costs $7200 for “B”. 


mences to pay out by aid of th: 
economies in labor, reduction 
heat losses by elimination of a sepa- 
rate boiler house for plant “A” (the 
single beds), and by reduction in 
maintenance and supplies. 
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How to Insulate Floor Slabs 
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How to build a warm, dry, con- 
crete floor for a basementless struc- 
ture was told last month by the 
University of Illinois, Urbana. After 


edge of the floor and extending 2 
ft under it. 

The research was carried out by 
the small homes council and the 


tures maintained in the floors 
according to the circular. To pre- 
vent excessive heat losses in such 
floors, a minimum of 2 in. of rigid 


i 
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waterproof insulation should be 
provided at the edge (see sketch 


mechanical engineering department 
at the university; findings are re- 
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nearly a year of research, during 
which nine different types of floor 
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1) Good drainage, with a 4 in. fill 
of coarse washed gravel or crushed 
rock under the floor slab. 

2) A vapor barrier, consisting of 
a ‘ in. rigid asphalt board or of 
reinforced duplex paper with as- 
phalt center, over the fill and ex- 
tending to the outside edge of the 
floor. 

3) At least 2 in. of rigid water- 
proof insulation along the exposed 


Insulation recommended with floor panel heating system 


Insulation extended under heated orea 
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The project was under a coopera- 
tive agreement with the U. S. De- 
partment of Commerce. 


Existing uninsulated floors can be 
made warmer by placing 2 in. rigid 
waterproof insulation on the out- 
side, from floor level down to at 
least 12 in. in the ground. This 
should be firmly attached to the 
foundation, with flashing over the 
top to prevent wa- 
ter getting behind 
it, and protected by 
an asbestos cement 
board. 


When panel heat- 
ing systems are 
used with concrete 
floors, the heat loss 
to the ground and 
at the edge is in- 


4” grovel fill creased due to the 





higher tempera- 


=> Slabs were tested in a special lab- ported in a 4 page nontechnical In addition, the use of insulation 
>> oratory, the university recom- circular titled Concrete Floors for under the entire heated floor area 
rom mends: Basementless Houses. Copies can is recommended. Gravel and rock 
¢ be obtained free for a limited time. fills are desirable for drainage con 


trols, but they have no insulating 
value. 


UTILITY GAS SALES 
CONTINUE TO GAIN 

Despite shortages of steel and 
other materials that restrict the 
expansion of production and dis- 
tribution facilities of the gas utility 
industry, total sales of gas to ulti- 
mate consumers continued to rise 
in June, aggregating 2,245,092,000 
therms for the month, a gain of 64 
percent compared with the like 
month a year earlier, the American 
Gas Association has reported. 

For the 12 months ending June 
30, 1948, total sales of gas amounted 
to 30,551,223,000 therms, an increase 
of 85 percent over the previous 
year. 

The association's gas sales index 
on June 30 stood at 214.2 percent 
of the 1935-1939 average. 
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QUESTION 


OF THE 
MONTH 


YOU ARE invited to sub- 
mit a heating, piping, or 
air conditioning question 
for publication here. You 
are also invited to submit 
answers to previously- 
published questions from 
others. Those published 
are paid for at regular 
rates. Address the Editor, 
Heating, Piping & Air 
Conditioning, 6 N. Mich- 
igan Ave., Chicago 2, Ill. 











What Is Best Way to Supply Steam, 


Electricity to College Buildings? 


In the July issue, the chief engineer of a college asked for 


assistance in planning the steam and electrical generation and 


distribution to the nine buildings now on the campus, the 


two new buildings now under construction, and Geo more 


new ones expected in the next 12 to 18 months. The follow- 


ing comments from readers are in reply to his request 


R ererrmc TO THE question from a 
r-ader published on page 97 of the 
July issue, the planning of a cen- 
ral heating, power generation, and 
steam distribution system for a col- 
lege or university must be thorough 
and far reaching. Though the cost 
of a complete system will be high 
it is foolish to talk of the future 
when lower prices prevail, for wher 
lower costs are prevalent our econ 
institutions 
installation 
to un 
dertake such a project. With this 
in mind, I have attempted to set up 


omy would be such that 


requiring this type o 


a new and completely integrated 
central heat and power system 
based on the data given 

Since little information besides 


the base heat and electric loads of 
the various buildings was given in 
the question as published, I have 
set up on these data an imaginary 
system as shown in Fig. 1 

The first step is to decide on the 
electrical characteristics of the cur- 
rent to be provided. It was decided 
to generate alternating current at 
2300 volts, 3 phase, 69 cycle, in view 
of its ease of transmission and con- 
version; 2390 volt generation 
selected since there is the possi- 
bili_y of future expansion growing 
beyond the 2009 ft radius with the 
consequent excessive voltage drop. 
The electric generation is provided 
by one 750 kw, 2300 volt, 3 phase, 
60 cycle turbogenerator. This unit 
will have a throttle pressure of 250 
psig and a variable back pressure 


was 
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During 
this 


of 50 psig 
load with 
exhaust pressure will drop to meet 
demand 
system 


periods of low 


arrangement, the 


conditions of the 
There should be a spare 50 
kw diesel or gasoline driven emer- 
Where 
prescribe further 
auxiliary lighting in the dormitor- 
ies, 10 or 15 kw automatic gasoline 
driven units of a type approved by 
the state may be provided for each 
building where necessary. A small 


steam 


gency lighting generator set 


the state codes 


motor generator set or mercury arc 
rectifier may be used in the lab- 
oratory buildings for furnishing di 
rect current for experimental pur- 
poses 

Steam generation is the next step 
and the boilers are designed for a 
maximum of 250 psig with 100 F of 
superheat. These units will deliver 
steam at 250 psi to the turbine and 
will bleed through a reducing sta- 
tion into the main distribution 
header when there is an extremely 
high steam demand. In the future 
when utility power may come into 
the scheme, the full steam pressure 
may then be thrown into the steam 
distribution system. This will re- 
sult in reaching more remote areas 
and the carrying of higher demands 
more economically. 


Steam Distribution 
Piping 
The steam distribution 
should be piped in an underground 
conduit. The sysiem will consist of 
one large diameter main to branch 


system 
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point “A”, Fig. 1. From the branch 
point, a smaller diameter line 
Should go east and another west. 
Both the large and the small pipe 
lines will be sheathed in conduit 
and insulated. The condensate re- 
turn line paralleling the steam lines 
should be enclosed in a separate 
conduit and insulated. A typical in- 
stallation is shown in Fig. 2. 
Expansion loops, together with 
the necessary anchors, must be 
provided where calculations indi- 
cate they are needed. The branch 
lines to the various buildings should 
be taken off at points as close to 
the main line anchor points as pos- 
sible, to prevent introducing main 
line stresses in the lines to the 
buildings. Where this is not feasible 
or where the length of the run from 
the main line to the buildings 
makes them necessary, expansion 
loops must be provided. Where 
necessary, expansion joints may be 
installed within the buildings. 





Reducing Stations 

and Trapping 

Reducing stations should be in- 
stalled in all the old buildings to 
furnish steam at low pressure to 
the existing heating systems. In 
the newer buildings, where central 


warm air distribution units may be 
used, the steam should be available 
at higher pressures. The service 
building should include a laundry 
to which steam is available at 100 
to 125 psi. The service building has 
been shown next to the central 
heating plant in Fig. 1 to take ad- 
vantage of the short run of pipe 
necessary to transmit the high 
pressure steam. 

An infirmary, the science labora- 
tories, and possible future engineer- 
ing labs may also require steam at 
higher pressures, and would require 
the installation of utility power 
which would free the entire steam 
capacity at high pressure for sys- 
tem distribution. The alternative 
to this would be a small line trans- 
mitting 250 psi steam directly to the 
buildings demanding high pressure. 

To insure the proper drainage of 
condensate from low points in the 
lines or in the building, a double 
trapping system should be used as 
shown in Fig. 3. 

Where vaults or pits are necessary 
for a condensate collection point, 
at a low spot as indicated in Fig. 1 
by vault No. 1, they will be made of 
concrete. Where drainage is easily 
obtained from existing drainage 
systems, the pits should have con- 
crete floors. Where the ground is of 
such a nature that any water en- 
tering the pit can be drained off 


Fig. 1—By extending the piping east and west from “B” to “C” and “D”, steam 
flow will be balanced in the event of heavy extensions to the building program 
and excellent provision will be made for possible breakdown isolation, says 


“F.D.E.” 
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through the earth, a bottom of 2 
of coarse gravel may be provid 
When it is necessary to raise 
condensate to sewer level, su 
pumps.or steam actuated eject 
should be provided. 


Double Header System 

Is Good Practice 

With economical design in mi 
only one steam line has been u 
However, the best practice indic: 
that a double header system 
the steam mains with a single c 
densate return system should be 
Stalled. In the event of a 
break, the condensate can alw 
be dumped. A break in the ste 
line is a much more serious pr 
lem, but a double line with its : 
essary sectionalizing valves, pit: 
every building take off, and c: 
plicated expansion problems dus 
the necessity of frequent anc 
points to remove stress from valv: 
and pits, would be very costly 

Using the system as shown 
Fig. 1, it would be a simple matte: 
to extend the steam main sout 
from the central heating plant 
point “B”, and then run a line east 
and west connecting with the pres- 
ent lines at points “C” and “D 
form a loop system. This 
would serve to keep the flow 
steam balanced in the event of hig! 
steam demand from the future po 
sible heavy extension to the build 
ing program. Sectionalizing valve 
could be installed, making an ex- 
cellent provision for possible break 
down isolation and accomplishing 
it more economically than with 
double pipe system. 

The electric power distributio: 
system may be laid underground i 
the same trench as the steam con- 
duits providing a wire with good 
insulation is used. To prevent lin 
injury due to digging in proximity 
to the electric cables it would be 
good economy to enclose them in 
conduit. Transformers should be 
placed in each building to lower 
the current to normal lighting or 
power needs. Due to the distances 
involved, it would be uneconomical 
to transmit at less than 2300 volts 


Engage a 

Competent Engineer 

In closing, I would like to urgt 
strongly that a competent enginee! 
or engineering organization be con- 
tracted for on a project of ths 
scope. It has been my expericnct 
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h work of this nature, that only 
erienced personnel can success- 
y calculate, layout, design, and 
ervise the construction of this 
ve of work. 
jowever, it is my hope that these 
comments may give the university 
engineer a better conception of an 
to-date system. It should enable 
reader to make an intelligent 
sentation to the college board 
i provide a background of mod- 
ern practice as a basis for conver- 
sation with a qualified engineer or 
engineering company.—F.D.E. 


MANY FACTORS AFFECT 
BEST WAY TO DO JOB 


Is THE JULY issue of HPAC, the 
chief engineer of a college asked 
about the best way to supply steam 
and electricity to his buildings. 

From the information supple- 
menting this question, it is my 
opinion that there isn’t any best 
way. More data on the plant set up 
will be required before very many 
decisions can be made. 

Probably the first thing to con- 


} sider is this: Is the plant isolated? 


Investigate Tie-In 

With Utility 

Most states have laws that will 
not permit one of their institutions 


| to be in competition with a public 


utility. Now if the power plant with 


| which we are concerned is a part of 


pa state institution, and if the state 
' laws are as mentioned above, then 


the power plant is isolated. For 


isuch a situation the plant, in my 





pinion, should have an installed 
kw capacity of approximately twioe 
its normal load and broken down 


Fig. 2 (left)—Typical installation of steam and condensate 
piping as suggested by “F.D.E.” 


Fig. 3 (right)—*F.D.E.” 





that 


one 
may be out for repairs or on stand- 
by at all times 
of 740 kw this suggests three 500 kw 
turbine driven generators. 

Now let’s backtrack to the other 


into generating units so 


For a proposed load 


side of the picture—the case in 
which the power plant is not iso- 
lated. For such a situation, I would 
suggest that the possibility of tying 
in with a public utility be investi- 
gated. It is quite possible that ar- 
rangements could be made for the 
power plant to be included in the 
local power network. Unfortunate- 
ly, the peaks on the college plant 
will probably coincide with those of 
the public utility so that the college 
plant won't have the opportunity to 
sell much power. But by paying a 
demand and transformer charge, 
certain emergency could be 
supplied—for example, power house 
lighting, constant temperature ex- 
perimental equipment, and 
lights in dormitories. For the pro- 
posed load of 740 kw, a 1000 kw 
turbogenerator would do the job 
and by obtaining emergency light- 
ing the minimum power service to 
the campus could be provided at 
such times as the turbogenerator 
part of the power plant was shut 
down for repairs 


lines 


hall 


For the isolated plant there must 
be enough installed capacity so that 
power can be supplied to the cam- 
pus under all conditions (destruc- 
tion by an invading enemy, inunda- 
tion, or so called God’ 
being the only exceptions). If the 
chief engineer of an isolated plant 
(740 kw load) permits the installa- 
tion of only 1000 kw, then he takes 


“acts ol 


age of condensate 
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the rap everytime he has to clean a 
condenser, repair a pump, or do any 
of the normal 
that would prevent him from hav 
ing emergency power 

The equipment in th 
plant is obsolete. As 
two of the boilers are over 40 years 
old. True, they can still 





maintenance job 


existing 


pointed out 


generate 


steam, and the old steam engines 
can still convert the steam into me 
chanical power, but the _ entire 
equipment has served a long period 


of usefulness and should have been 


amortized years ago. Sell it for 
junk or to anybody that wants 
and consider the money received as 
profit 

The new plant should produce 
only 60 cycle a-c power. Some of 


the using d-c 
power will be valueless, but as men 
tioned, adequate 
ties are not being provided so the 
Future diversi 


present equipment 


‘ *i] 
iaciil 


electrical 
loss won't be great 
fication can be taken care of easier 
with a-c 
the faculty buys a piece of equip 
ment, even though a '4 hp motor is 
all that is required, it can be pur- 
chased cheaper if it uses a-c power 
A-c power has many other advan 


power; everytime one of 


tages which need not be enume! 
ated here 
For the isolated plant I would 


suggest that the turbine room con 
three 500 kw turbogenerators 
extractior type As previously 
mentioned, a 1000 kw 
unit would probably do the job il 
the plant can be tied in with the 


taln 


extraction 


suggests this double trapping arrangement for proper drain- 





4Y 





| 


*s ePaTR A Tvir te 
MALO RIF ARE 8 ERE ire SS 
twit 4 teste Vateew 


ye 


-- 


Tita 


Stee wrk bee tee 


wes - 
wi 


~ 


eecty it 
LUISE LAW 8 


‘ 





~ * 


QUESTION OF THE MONTH 


area network for emergency service. 
In either case, it is probable that 
2300 would be the best voltage to 
generate. 

As for the steam generating units 
I would suggest two units of not 
less than 45,000 lb per hr capacity 
at 200 psig. Even though an emer- 
gency tie-in for electrical power is 
provided, there must still be enough 
capacity in one steam generator to 
carry the heating load for the cam- 
pus whether the turbine is on or 
off the line. If the load is expected 
to fluctuate very much, I’d suggest 
that a boiler of more than two 
drums be considered. The fuel to 
use is an economic problem that 
will depend upon the local situation. 





Steam Generating 

Units 

Taking all things into considera- 
tion it is generally the best policy 
to use standard equipment when 
sizing units. Turbine manufactur- 


Comfort Conditioning for Top 


! READ WITH great interest the 
Question of the Month in the June 
issue from “C.H.S.” about keeping 
comfortable conditions in a large 
top floor drafting room. This is the 
kind of problem that keeps an air 
conditioning engineer’s interest and 
forces him to be alert. 


Fig. 1 (left)—“R.W.U.” believes a satisfactory job of spot 
cooling could be done in the drafting room with self-con- the conditioners could be 
Filing cabinets are 


tained units somewhat as shown here. 


arranged to restrict air movement from the unconditioned 
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ers publish their standard items 
and also what bleed pressures are 
provided on standard turbines. The 
same thing should be watched in 
deciding upon steam generators. 

For a power plant of the size be- 
ing considered, I’d suggest that the 
matter of package units be care- 
fully investigated. They are really 
snappy, well-engineered jobs. The 
boiler, pumps, condenser, turbine, 
generator, auxiliary driven equip- 
ment, and the whole works comes 
complete, properly sized and ar- 
ranged for easy installation. One, 
two, or three of these units may be 
an excellent answer for the new 
plant. 


Two Methods of 

Steam Distribution 

There are several important 
things to consider in laying out the 
steam distribution system for the 
college. Two methods readily sug- 
gest themselves 

1) For buildings approaching 2000 
ft from the boiler plant, run out 
with steam at boiler pressure and 


There are a number of additional 
facts needed in order to give the 
problem a complete analysis. For 
instance, “C.H.S.” asked if evapo- 
rative cooling would be sufficient 
but did not state the locality. How- 
ever, I should say that evaporative 
cooling will not meet his needs 





throttle at the buildings to ope: 
ing pressure. For buildings close 
supply the distribution mains y 
bled steam from the turbines 

2) Supply all distribution m: 
with steam at 10 to 20 psig. T 
will carry to the remote buildi 
and necessitate some throttling 
buildings close in. 

The first method obviously 
volves less large piping but has 
disadvantage that many tunnel! 
trenches will contain steam at 
pressures. 

The second method is much n 
flexible. All throttling is done 
the boiler plant and not at sev 
locations about the campus 
bled steam from the turbines 
be used in any part of the distri 
tion system. Of course the 
situation is not to throttle any | 
pressure steam 

The condition of the present 

ribution system may govern w! 
of the above methods is more « 
nomical. Perhaps many of the 
isting mains can be utilized w 


the new plant is laid out.—F.B.M 


Floor Space 


satisfactorily. Drafting papers 


quite sensitive to moisture varia 
tions, and would be very adverss 


affected by the moist air fron 
evaporative cooler 


during hot weather, in a room 
air conditioned with dehumidif 


One of the mos 
difficult problems for a draftsma 


portion of the room. Fig. 2 (right)—-Condenser water fron 
used for roof spraying, say 
“R.W.U.” If the water contains impurities that would tend 
to clog the nozzles, it could be treated in a layout such as thi 


Tapowatrer Service 
f 4 
A— Secondary Tank 
side 
[-2 Holes th Sid 
or ak} ae lark 


- Water Treatment 
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tion, is perspiration. Also, in order 
have satisfactory cooling (ex- 
yt in the very arid sections of the 
intry) the air must be changed 

ery minute to a minute and a 

if. This causes an air movement 

reat enough to necessitate the 
veighting of papers, unless an elab- 
orate distribution system is pro- 
vided. 

Evaporative coolers must be used 
with caution in most parts of this 
country. If I knew the particular 
locality in which this job is located, 
I could give a better idea of what 
could be expected from evaporative 
cooling. 

So much for what not to use, in 
my opinion; now for the solution. 

I feel that the system installed 
should meet the following require- 
ments: dehumidification, low air 
movement and a dry bulb tempera- 
ture low enough to afford comfort. 
Good design conditions would be: 
78 to 80 F DB and 65 to 67 F WB. 
Again, not knowing the locality, I 
must make only rough cooling load 
calculations. However, it is very 
apparent that a very large part of 
the load is glass and roof. 

To overcome the roof load I would 
install a roof spray system. This 
need not be an expensive installa- 
tion, as I shall later explain. The 
rest of the load could then be taken 
care of with 3 ton or 5 ton self- 
contained air conditioners. The 
number and location of the units 
would depend on the load and air 
distribution desired. Based on 100 
F outside temperature, four 5 ton 
conditioners should do a highly sat- 
isfactory job for the entire office. 
If only the section now in use is to 
be cooled, I believe that a very sat- 
isfactory job of spot cooling could 
be done with two 5 ton conditioners 
with an arrangement somewhat as 
shown in Fig. 1. 


I would also investigate the cost 
of awnings for the west and south 
windows. Awnings would reduce the 
glass sun load by approximately 45 
percent over inside venetian blinds, 
or 18,000 Btu per hr (1% tons), 
based on my assumed 100 F outside 
temperature. 


If the conditioners are operated 
from city water, the condenser wa- 
ter could be used for the sprinkler 
system. The sprinkler would only 
require 4 to 5 gpm. A centrifugal 
pump could be selected to deliver 5 
fpm against 35 to 40 ft head. 


A simple hookup could be made 
by running the condenser water to 
a small open sheet metal tank with 
a 1% or 2 in. overflow to the sewer 
halfway up the side. A pipe could 
be run from the bottom of the tank 
to the pump suction connection. 
The tank should be approximately 
2 ft above the pump to assure suffi- 
cient suction head. 


Water Treatment 


It would be desirable to be able 
to operate the sprinkler system 
when the conditioners were not in 
use. This can be accomplished by 
running a small tap water line to 
the tank. If the tap water used on 
the conditioners contains foreign 
ingredients which would tend to 
clog the nozzles, the water to the 
sprinkler pump could be treated as 
shown in Fig. 2. 


The sprinkler pump discharge 
could be connected to the roof dis- 
tribution system by 7, in. OD cop- 
per tubing or 34 in. iron pipe. The 
roof system should be laid out and 
nozzles selected so as to give com- 
plete coverage of the roof. If the 
roof pipes are installed so as to 
pitch up slightly away from the 
point of supply, no further precau- 
tions need be taken against freeze- 


Reader Wants 
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up. The water in the pipes 
will drain back into the tank each 
time that the system is shut down 





roo! 


If it is necessary to use a cooling 
tower for cooling condenser water 
to the conditioners, it should be lo- 
cated on the prevailing-windward 
side of the building. It will then 
be necessary to operate the sprin- 
kler system from tap water. Two 
or more self-contained conditioners 
can safely be operated from one 
cooling tower if care is taken in 
sizing pipes and balancing valves 
are installed. 

Just as a point for consideration 
is the possibility of arranging the 
spray system so that a small 
amount of “mist” over the 
edge, thereby cooling the sides of 
the building to some extent. This 
would depend on the location and 
various other things pertaining to 
this particular building 

All of the equipment I have rec- 
ommended can be moved should it 
become necessary to do so. All ol 
the equipment constitutes a sound 
investment in increased efficiency 
and should pay for itself within a 
short time.—R.W.U. 


goes 


Ideas for Air 


Conditioning To Protect Records 


You are invited to answer the following question from 
“J.R.B.” Suitable comment on this matter will be published, 
and paid for at regular rates (with additional payment for 
sketches). Address The Editor, Heating, Piping & Air Condi- 
tioning, 6 N. Michigan Ave., Chicago 2. 


“I am faced with the problem of air conditioning a few 





rooms containing valuable old records, the idea being to prolong 
their life. I wonder what should be the proper temperature and 
relative humidity in these rooms. Is there any necessity of intro- 
ducing outdoor air, or should outdoor air just sufficient to keep 
down the infiltration be introduced? 


“The building is situated in an industrial town. I am told 
the outside air taken in is to be made slightly alkaline as the 


acidic nature of air would hasten the deterioration of the paper. 
If it is to be made alkaline, what should be the pH concentration 
and what should be the methods to make it alkaline easily? 

“IT understand that the humidity is to be maintained within a 
close range and hence an air washer will probably be used. 

“I shall be thankful for any comments on this problem.” 


—J.R.B. 
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DO YOU HAVE some- 
thing to say about any of 
the articles published 
this month? An addi- 
tional comment, or per- 
haps a question on some 
point? We follow here 
the custom of engineer- 
ing society meetings in 
allowing a period for dis- 
cussion following presen- 
tation of a paper. You 
are invited to contribute 
your views. Address the 
Editor, Heating, Piping 
& Air Conditioning, 6 N. 
Michigan Ave., Chicago 


” 














Practical Pointers on 
Radiant Heating Details 


I; Is ALWAYS A pleasure for me to 
read F. E. Giesecke’s articles, be- 
cause it is impossible not to recog- 
nize his unique and thoughtful ave- 
nue of approach to any of the prob- 
lems relating to heating and al- 
lied subjects. Furthermore, because 
there are so many problems which 
confound the heating engineer, we 
as a profession welcome the assist- 
ance of those who have the oppor- 
tunity to make observations and 
who have experience which is es- 
sential to decide on the relative 
value of such observations 

However, I am not surprised that 
Dr. Giesecke has recorded 
floor temperatures as reported by 
him in his discussion in the July 
issue which differ somewhat from 
those given in my article in the 
June issue, because the conditions 
are so entirely different. 

I selected designs which are com- 
monly used in smaller buildings. 
and in so doing I called attention 
to the fact that a thicker concrete 
floor would help matters as regards 
uneven surface temperatures. My 
remark was: “If the concrete above 
the pipes is very thick, or a layer of 
material having low conductivity 
(‘such as a carpet, parquetry, or 
hardwood top flooring) covers the 
concrete, the intensity of the heat 
above the pipes is not so severe, etc., 
etc.” 

In Fig. A on page 98 in July, Dr. 
Giesecke gives the surface tempera- 
tures with concrete 6 in. thick, plus 
an additional 2 in. layer of mortar 
and tiles on the top of the concrete. 
In Fig. B he gives temperatures 
with a 7 in. concrete fioor, and a 
layer of asphalt tiles as a finished 
flooring. Naturally, these two types 
of heavy floors can distribute the 
heat quite well, and the only dis- 
advantage is the extra heat loss 
downward. This, however, can be 
taken care of by using a layer of 
insulation below the pipes. The 
question is, however, how often do 


some 


we find floors to have conc 
Slabs 6 to 8 in. thick? In many 
the pipes are placed only an i 
or so below the surface, and the 
the pipes are spaced wide apart 
difference in surface temperat 
will be even greater than give: 
my article. 

For reasons which I will exp 
later,-I think it is necessary 
point out that the surface tempe 
tures given by Dr. Giesecke are 
ready above the healthy temps 
ture suggested by physiologists, : 


that these temperatures were take: 


with an outside of 33 F. I prefer t 


present figures taken under 
worst outside weather conditions 


because if we are calculating hea 


losses from a building on a basis 


zero outside and 68 or 70 F insid 
the temperature of the panel shou 


be considered on this basis. If 

an outside temperature of 33 F it 
necessary to have an average s 
face temperature of 87.75 F, it 


easy to imagine how much highe! 


will go when the outside drops 
zero or perhaps ~—10 F. 


Before any conclusions are dra 
it is very necessary that all figures 
relating to heating problems should 


be thrown into true perspective b) 
the analysis and comparison of as 


many laboratory observations a 
possible, 
from many carefully prepared t« 


with the overall results 


f 


on installations. Simply to walk int 


a building and make observat 


without knowing and taking cognl- 


zance of all the conditions 

changes which took place fo! 
reasonable period previous to a t 
and unobserved changes which | 


4 


place during the test, is only asking 
for trouble. In the same manner 1 


can be just as misleading to 


solely on laboratory tests without 


the knowledge of important cha! 


which will occur on the actual! in 


stallation. 
In presenting any informatio: 
lating to heating systems, I al 
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ike to consider the heating con- 
ractor and to remember the many 
unforeseen problems which I had 

o face in that capacity. Those who 
nave traveled along that road know 
‘he many pitfalls which await both 
the wary and the unwary. There 
are, of course, differences of opinion 
on many of these problems and, un- 
doubtedly, there always will be dif- 
ferences, but to obtain the best re- 
sults we have to interject our ex- 
perience into our knowledge of 
physics and aim for the best. I 
know we often have reason to doubt, 
for even the method by which ra- 
diant heat energy is conveyed from 
a high temperature body to the 
surface of a lower temperature ob- 
ject is open to doubt. 

However, my principal object in 
dealing with this question of floor 
heating in my original article was 
purely from a biological standpoint. 
I am certainly not raising this 
question of floor temperatures be- 
cause of any personal adverseness 
to floor heating, because I favor a 
moderately heated floor in almost 
all instances, when other conditions 
are favorable. However, I receive so 
many letters asking for a remedy 
for floors which are too hot for 
comfort that I wrote the original 
article hoping it would have the 
effect of arresting the erowing 
tendency for hot floors before it is 
too late and this method of heating 
falls into utter disgrace. These let- 
ters come from a cross section of 
the country, including home owners 
and industrial plants, so that the 


complaints are undoubtedly quite 
general. 

In regard to the maximum per- 
missible floor surface temperature, 
I am afraid I must differ with Dr. 
Giesecke’s conclusions, because not 
only have my own personal experi- 
ence and close observations of 
others who occupy rooms with 
heated floors substantiated my rec- 
ommendations, but the general 
opinion of physiologists is also defi- 
nitely in the direction of cooler 
floor temperatures. 


Maximum Permissible 

Floor Temperature 

Dr. L. P. Herrington, research di- 
rector of the laboratory of hygiene, 
John B. Pierce Foundation, who has 
made an extensive study on the 
biological effect of warm floors on 
the human body, informs me that 
physiologists have for a long time 
known that comfortable alertness 
in a sitting or standing position is 
associated with relative low skin 
temperatures on the toes and un- 
derside of the foot; that is, temper- 
atures of 80 F or below. 

When I decided on a maximum 
floor temperature of 85 F, I based 
this on the lowest outside air tem- 
perature, which is usually zero or 
subzero, depending on the 
graphical location of the building 
Under these conditions the average 
floor temperature for the winter 
will be approximately 75 F to 77 F, 
temperatures within the limit viven 
by physiologists. 

According to Dr. 


2ce0- 


Herrington, 


Fig. 1—Results of a test by Mr. Adlam showing effect of broadloom carpet on a 


concrete floor 
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there are very good reasons for the 
normal floor temperature to be be- 
low 80 F. These are connected with 
the body’s task of maintaining an 
adequate circulation in the erect 
and semi-erect positions, and the 
problem is definitely affected by 
acclimatization changes on 
blood volume 

This brings me to Dr. Giesecke's 
reference to the floor temperature 
which he measured in an unoccu- 
pied classroom during the summer 
vacation when he recorded floor 
temperatures of 93 F to 100 F. I 
think Dr. Giesecke will readily ad- 
mit that there is a difference be- 
tween the temperatures we can en- 
joy in the summertime and the 
temperatures which bring 
fort and health in winter 


total 


us com- 
to some of the valu- 
able contributions published by the 
John B. Pierce Foundation, we shall 
find that physiologists tell us that 


If we refer 


foot temperatures below 80 F are 
quite common under comfortable 
winter heating conditions and 


average lower extremity 
temperatures are well up in the 80's 
the gradient is negative down the 
whole limb, and it is the k 
tact temperature that is important 
in determining the 
floor temperature. Dr 
opinion that people who 
i.dap: successfully to floor 
temperatures above 75 F do so by 


while the 


cal con- 


restriction in 
Herrington 
holds the 
winter 
attaining a “summer acclimatiza- 
tion” status with respect to in- 
creased blood volume, although 
they are not, in fact, subject to a 
general summer level of tempera- 
ture. This contraseasonal adjust- 
ment seems to be not only unneces- 
sary, but for some people impos- 
sible. 

My own office—like the rest of the 
cffices in our plant—is provided 
with coils in the ceiling as well as 
coils in the floor, and for several 
years I have spent two or three 
evenings a week in my office up to 
11 or 12 o'clock during the winter 
months. On many occasions during 
very cold weather I have shut off 
the ceiling coils after ordinary 
working hours and have boosted the 
floor surface temperature to main- 
tain the correct effective tempera- 


ture. This was done to record the 
effect on my own alertness, and 
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almost without exception I could 
feel the adverse effect as the floor 
temperature passed the 85 F mark 
and reached 90 F. This effect was 
not only noticeable on the feet, 
which ordinarily never trouble me, 
but was also associated with the 
general feeling of alertness. On 
those occasions when I changed 
back to normal conditions and pro- 
duced a lower floor temperature, 
the alertness returned, showing 
conclusively that the floor temper- 
ature can affect the physiological 
conditions of the body. There is 
undoubtedly considerably more to 
this physiologically than a comfort- 
able skin temperature, and after 
many years of experience and care- 
ful observation, my sincere advice 
when floor heat is to be used is to 
provide conditions and sufficient 





these data as soon as time permits. 
I am, however, giving in Fig. 1 a 
chart made from actual tests with 
a broadloom carpet on a concrete 
floor without felt pad. Even with- 
out the additional data which, for 
lack of space, cannot be given here, 
I think this chart will clearly indi- 
cate that carpets do reduce the 
temperature of the surface and also 
the heat emission. 

In perusing Dr. Giesecke’s experi- 
ence with asbestos covering over 
metal ducts, I am struck by the 
fact that this incident appears to be 
Similar to the experience of James 
Watt, the eminent engineer, when 
he tried to obtain radiant heating 
by using polished metal panels 
more than 150 years ago. This was, 
of course, before Leslie discovered 
the emissivity effect of different 
surfaces, especially in connection 
with polished surfaces. This same 
principle was also clearly demon- 


ing place. It is not always the e¢.- 
gineer or contractor who suffe's 
because very often the trouble < e- 
velops long after the responsibil ty 
has shifted to the owner. I hive 
had the responsibility of workmen 
for too many years to believe t).: 
all work done is perfect, and if 
aggravate this by designing syste ns 
with inherent weaknesses, we <r 
largely to blame. 

As to Dr. Giesecke’s method o; 
stopping a leak, I too have used 
cement to stop leaks in pipes and 
tanks, and my memory goes back 
the time when, as an apprentice. | 
helped to fill in with cement the 
cracked base of a 4 ft diameter 
vertical steam cylinder and jet con- 
denser on one of the old Bolton & 
Watt steam engines, but I have 
however, seen too many trouble- 
some jobs to treat these matters 
lightly. Yes, we can find ways o 
overcoming difficulties, but I am 


- 


/ 
wt panel area so that the surface never strated by covering polished copper sure that Dr. Giesecke will readil; 
tr: goes above 85 F, and a fairly equable with paper, and using the equip- endorse my sentiments when I sa) 
«at temperature is maintained over the ment illustrated on page 42 of my that we, as engineers or contractors 
a whole area. book, Radiant Heating. have no license to condone or ex- 
amy . " ; is- cuse faulty design or inferior work- 
——5 Effect of Carpets It would, however, be very mis oe y g a 4 
eel on Heat Output leading to assume from any of these §_ ™anship just because our ingenuity 
‘e23 tests that by placing a carpet on enables us to devise some remed: 
cr The effect of carpets is a very the floor we get a greater output of | Which, to say the least, is ofte: 
==% problematical subject because of the heat. It would be as logical as open to doubt. 
c 7) many types available, and the vary- wearing an overcoat in hot summer : ee 
=a ing effect of felt pads generally weather to increase the heat loss 00d Air Venting 
<2- used under the carpets. During the from the human body, hoping to Is Essential 
=45 past winter I have conducted some _— fee} cooler. It is true that heat will The value of good air venting cai 
~“e very extensive tests with different gradually penetrate through the ~- only be appreciated by experienc: 
“oat types of carpets and air velocities — fabric, but in every test Ihave made and I have seen some very sad 
>35 and hope to make a contribution of with carpets it has been necessary cases simply because this questio: 
(y= a ; ’ . to boost the water temperature to of air venting was treated light) 
or Fig. 2—When using a closed heating Ai : , : : » kind 
+5 system, Mr. Adlam always recommends get equal results. Furthermore, if ir venting is serious in any kind 
+ a surging tank, as indicated here it were true that by placing any of hot water heating, and it is more 
SS) kind of material over a hot surface So in connection with long flat coils 
“ we increase the heat loss, why are as_used with radiant heating. 





we so careful to cover with expen- 
sive insulating material steam and 
hot water pipes to economize in 
fuel consumption? 


Why Piping Leaks 

Were Mentioned 

My object in bringing the subject 
of leaks into my article was simply 
as a word of caution. It is well 
known that while a welded joint 
may be perfect, the metal a short 
distance away from the joint may 
become hard and brittle. This is 
where I have noticed most of the 
trouble occurs, and with very long 
Straight runs of pipe with a num- 
ber of welded joints there is a posi- 
tive danger of some shearing tak- 


Within a few miles of where | 
now write there is a charming resi- 
dence. Charming in every respect 
except the heating. Coils are in- 
stalled in both floor and ceiling, bu’ 
owing to air locks two bedrooms 
have had no heat since the house 
was built. Two high lift pumps were 
installed last winter to overcome 
the trouble, but without effect. Ex- 
tra power and greater noise wer 
the only changes effected. It was 
brought to my attention a [few 
weeks ago and it will mean cutting 
into the structure and inserting al 
vents before any circulation wil! b 
achieved. This is one of the man) 
serious examples of which I refer 
but most engineers have heard the 


Heating, Piping & Air Conditioning, September ‘4° 


AE ARRIVE NPM UL eR aH Nt” 








lily 


say 


ect 
in- 
yut 
ms 
ise 
re 
me 


ng 


alr 


ny 
er 
he 


HOT WATER 
SOLER 


Fig. 3—If we rely on a connection as 
shown here, says Mr. Adlam, we shall 
find that the entrained air is carried 
along with the high velocity water past 
the tee connection 


gurgling noise which is character- 
istic of air traveling with water 
through a pipe, valve, or fitting. 
This could be entirely obviated if 
proper precautions were taken to 
air vent the system correctly. 

I, too, like the principle of the 
open tank to eliminate all air, but 
the tank should be placed so that 
air can leave the water freely and 
discharge above the tank. When 
using a closed heating system I al- 
ways recommend the introduction 
of a surging tank, as shown in Fig. 
2. With this method it is necessary 
to use only a comparatively small 
tank, and on small installations an 
enlarged pipe will suffice. 

With most installations we shall 
find that small bubbles of air will 
collect in fittings and in the en- 
closed passages of pipes and valves, 
even though every high point in 
the system is properly air vented. 
When the system is started up, 
these air bubbles, and also the air 
expelled from the water as it is 
heated in the boiler, will travel 
through the system entrained with 
the water. It is the passage of these 
air bubbles through restricted 
areas which creates noises like peas 
traveling along a tube, or like water 
tickling over large stones. The in- 
terruption of the flow of water by 
the sudden change in direction 
which takes place in the surging 
tank shown in Fig. 2 will provide 
the means for air to leave the water 
and rise to the top of the tank 





where it can be expelled through an 
automatic air eliminator. 

There are, of course, other effec- 
tive methods of eliminating air 
from the water stream, but this 
method is infinitely more effective 
than simply connecting an air pipe 
to the top of the main flow pipe. It 
also has the added advantage of 
not being very expensive. 

If we rely on a connection as 
shown in Fig. 3 we shall invariably 
find that the entrained air is car- 
ried along with the high velocity 
water, past the tee connection, and 
will continue its capers and char- 
acteristic noises all over again. 

I do not think any experienced 
heating engineer would attempt to 
run hot water circulating pipes up 
and down at will and expect to get 
good results. What may happen as 
a freak result with one or perhaps 
two circuits should never be taken 
as a guide to tempt the unwary 
when dealing with a system with a 
number of circuits. 

It is quite possible that the old 
pipe joints referred to by Dr. 
Giesecke were sufficiently porous to 
allow air slowly to pass through 
and air vent some of the pipes, 
without being sufficiently porous to 
allow water to leak through. I have 
often found this when dealing with 
old systems in mansions and cathe- 
drals.—T. NAPIER ADLAM, vice presi- 
dent, Sarco Mfg. Co., Bethlehem, 
Pa. 


PROTECTING MATERIALS 
BY DEHUMIDIFYING 


I HAVE READ Commander George 
Wells’ article on Dehumidification 
Protects Materials from Deteriora- 
tion in the August issue, and would 
like to submit a few comments for 
the “Open for Discussion” pages. 

This is undoubtedly one of the 
most important articles on this sub- 
ject that has been written to date 
because it gives detailed results of 
approximately three years of prac- 
tical application of dehumidifica- 
tion for. protection of materials of 
all types. From our practical experi- 
ence in the storage of materials for 
land operations, we have found 
some minor differences which I 
would like to bring out: 

1) It is not necessary in the typi- 
cal storage building to go as low as 
30 percent relative humidity for 
adequate preservation. We have 
found that relative humidities be- 
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tween 40 and 50 percent are suffi- 
cient. This is not contrary to the 
Navy research program, but is 
predicated on the fact that with 
the heavier construction, lower heat 
capacity of building materials, and 
control lag in temperature varia- 
tions of a storage building as com- 
pared to a steel hull ship, the 
rapidity of the change of relative 
humidity inside the building is 
much lower than that of-a vessel 
consequently, it is not necessary to 
maintain as low a humidity in a 
storage warehouse to maintain an 
average condition, as is necessary 
on board ship, unless the warehouse 
is of steel construction which would 
have the same heat transfer rate 
and time lag as a ship hull 

2) The standard commercial 
method of controlling the equip- 
ment is through a single humidistat 
operating the dehumidifier on a 
positive control of relative humidity 
rather than using multiple humid- 
ity indicators through an averaging 
device. The main reason for this is 
that in practically all installations 
to date the dehumidifier controls 
only one space. When there are a 
number of spaces to be controlled 
general practice is to install a small 
dehumidifier in each space so that 
these spaces can be controlled inde- 
pendently, depending on the re- 
quirements. 

I have had occasion the past few 
months to inspect naval vessels on 
the west coast which have been in 
preservation for nearly three years 
and can corroborate Commander 
Wells’ statement as to the efficacy 
of dehumidification as an inexpen- 
sive means of insurance. I have 
also made inspection of vessels 
which were preserved by means 
other than dehumidification and 
the comparison between the two 
leaves no doubt in my mind that de- 
humidification is the answer to 
these problems 

The vessels which were not de- 
humidified showed excessive corro- 
sion and damage to main propulsion 
turbine blades, pump impellers, 
electric motors, and switchgear as 
well as auxiliary equipment and 
bulkheads and other structural 
members. The cost of placing these 
ships back in service is far in excess 
in both time and money of the cost 
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of protective dehumidification. 
I certainly hope Commander 
Wells will be in a position at some 
time in the near future to publish 
another such article in which he 
can give an economic survey as to 
costs of activation of ships with and 
without preservation, with compar- 
ative photographs showing the 
enormous damage extant in vessels 
which have not been dehumidified. 
JOHN EVERETTS, JR., Urdahl and 
Everetts, consulting engineers, 
Washington and San Francisco. 





FUEL COST LOWERED 
USING GAS IN SUMMER 


A. B. StTIcKNEy’s article in the 
August HPAC, on design problems 
involved in the conversion of in- 
dustrial plants from solid or liquid 
fuel to gas for part-time operation, 
is especially opportune at this time 
in the Chicago area. What has 
brought about the interest in such 
conversions is of course, the com- 
parison that presently exists be- 
tween costs per 100,009 Btu for coal, 
oil, and gas. 

The gas company serving the 
Chicago territory has a rate for gas 
available for industrial users be- 
tween April 15 and October 15, as 
approved by the state commission, 
that (while it varies with the quan- 
tity used) will average about 2c per 
therm (100,000 Btu) for most in- 
dustrial plants. This corresponds to 
$4.80 per ton for 12,000 Btu per lb 
coal, and 3c per gal for fuel oil with 
a heat value of 150,000 Btu per gal. 
Coal and fuel oil prices are today 
considerably above $4.80 per ton 
and 3c per gallon delivered. 

An analysis of one plant made by 
me showed that it burned 16,000 
tons of screenings between April 15 
and October 15 last year, which 
would cost at present prices $8.60 
per ton or a total of $137,600 for the 
season. The same heat value could 
be obtained at the summer gas 
rates for $76,800 if the combustion 
efficiencies were the same for both 
fuels. The apparent saving of $60,- 
000 in fuel costs for one season was 
too great to be ignored, so the con- 
version was made with the assur- 
ance that plant alteration costs 
would be recovered the first season. 
The same reasoning has brought 
about 300 conversions in this area. 
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Before undertaking a conversion 
to gas, especially from coal to gas 
for summer use, the engineer should 
carefully consider the existing fur- 
nace setting design with special 
reference to ease of returning the 
plant to coal burning on October 
15, and reconversion again next 
April, the length of throw of gas 
flame before striking any boiler 
tube or drum, volume of combus- 
tion space, and provisions for 
keeping tubes clean; temperatures 
in a gas fired furnace will likely be 
400 deg higher than in a coal fired 
furnace so the heat transfer rate 
through the tubes at some places 
may be high, requiring the mainte- 
nance of clean tube surfaces. 

The present cost ratio between 
gas, solid, and liquid fuels is so 
favorable for gas for summer load 
operation the plant owner can well 
afford to overcome many obstacles 
to make its use possible-—JOHN 
Howatt, chief engineer, Chicago 
Board of Education; member of 
HPAC’s board of consulting and 
contributing editors. 


PRECAUTIONS ESSENTIAL 
IN USING SOLVENTS 


I WISH TO CALL attention to a state- 
ment which appears on page 96 of 
the July HPAC. 

The author of the article in ques- 
tion states that carbon tetrachlo- 
ride may be brushed or sprayed on 
fans to aid in removing accumu- 
lated deposits. 

Carbon tetrachloride is one of the 
most harmful of solvents as far as 
its action on humans is concerned, 
producing severe liver damage 
which in many instances may prove 
fatal. One of the fundamentals in 
the use of solvents is to remember 
that the best solvent for the job is 
usually the worst for the operator, 
from a fire hazard or toxicity stand- 
point or both. 

If it is necessary for operators to 
use a_ toxic solvent, there are 
other solvents with flashpoints 
over 100 F which may be substi- 
tuted for carbon tetrachloride. In 
any event, proper glove and per- 
sonal respiratory protection in the 
form of organic vapor masks or air 
supplied respirators should be pro- 
vided for and used by operators 
who handle toxic solvents. Since 
many of the toxic solvents used in 
industry are not very irritating as 
far as odor is concerned, operators 





usually are exposed to high co 
trations of the vapors before 
realized that irreparable da 
has been done. 

If carbon tetrachloride is us: j 
clean the inside of ducts, ad 
consider this a very dangerou 


eration, special care shoul 
taken to see that the operat r | 
properly protected as noted a doy 
together with the possible o 
tion of the system to aid in rv 
ing vapors of the solvent to the 
doors and a watcher whose fur 
it should be to periodically 
the activities of the operat. 
BENJAMIN F. POSTMAN, indus: 
hygiene engineer, Employers 
tuals of Wausau, New York Ci! 


IMPROVING PIPING 
FOR REFRIGERATION 


Tax WRITER enjoyed very 

reading the article in the 
issue, Improved Piping Design 
Refrigerating Plant Results 


Herman Vetter. We find that ma: 


of the inefficiencies of plant oper 


tion can be traced to improper pi; 


ing design in refrigerating pla 
It has been our observation 
that even the operators eage: 
improved results are unable t 
proper material as a pattern 
thought, as well as the answers 


correct or better present inefficie: 


cies of their installations 


In the past we have noticed se\ 


eral articles of this nature 
HPAC, and want to applaud 
thought in presenting this 

structive information as simply a 
understandably as in this art 
W. F. Loscn. Frick Co., Los Ang 


HOW TO SELECT 
COMBUSTION CONTROLS 


F nev MEYER’sS very complete arti 
on selecting combustion controls 
published in the July HPAC is 


such interest to us that we woud 


like to obtain additional cop 
our various representatives 
Some publications arrange to p! 
vide reprints of worthwhile artici 
If such reprints are, or will be 
able, we would like to obta 
proximately 25 sets. Natura!)) 


would be glad to absorb our sha 


of the expense involved. 

Again, I would like to comp!imé 
the author for the preparatio 
this article—A. B. MEEsc, incust 
controls div., Perfex Corp., } 
kee. 
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Thermal Insulation of Clothing 


By C. P. Yaglou*, Boston, Mass. 


SUMMAR Y — Two principal 
methods of evaluating clothing 
insulation were used in the past 
war. These were (1) the heat 
loss method employing physio- 
logical and physical observa- 
tions, and (2) the temperature 
gradient method in which only 
temperature measurements were 
required, In both methods the 
clothing was worn by subjects 


ry. 

| HE PURPOSE of clothing, as every- 
one knows, is to provide thermal in- 
sulation that will spare bodily effort 
in adaptation to environmental 
changes. What is not well known is, 
how much insulation is offered by 
various kinds of clothes, and how 
nuch insulation is required to 


maintain comfort at rest or work 
under various environmental con- 
ditions. 


Although the insulation value of 
samples of fabrics composing a gar- 
ment can be measured readily by 
the hot plate or the cylinder meth- 
od, such simple measurements are 
of no great value in predicting the 


warmth of the garment to the 
wearer. The style, looseness of fit, 
porosity, compression, moisture re- 


tention, and stiffmess of fabric re- 
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exposed to conditions simulating 
those for which the clothing was 
intended. Results obtained by 
the two methods differed by 10 
to 30 percent, due probably to 
the difficulty in the 
method of estimating the body 
heat debt on exposure to cold, 


heat loss 


and due partly to inability to 
take all major factors into ac- 
count, 


sulting in bellows action, can modi- 
fy considerably the effectiveness of 
fabric insulation. Tests must, there- 
fore, be made on persons wearing 
the clothes and exposed to environ- 
mental conditions simulating those 
for which the clothes are intended 
In the last war, much research 
was sponsored by the military serv- 
ices to gain information for design- 
ing uniforms suitable for practically 
every climate of the world from the 
arctic to the tropics. Two principal 
methods were developed for evalu- 
ating clothing insulation, the heat- 
loss and the temperature-gradient 
method. The purpose of this paper 
is to discuss the usefulness and 
limitation of these methods 


Heat-loss Method for Estimating 
Overall Insulation of Clothes 


This method, first proposed by 
Gagge, Burton, and Bazett', is used 


!Exponent numerals refer to References 
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method permits evaluation of in- 


temperature gradient 
sulation over different parts of 
the body, and this is an advan- 
tage because adequacy of cold 
weather apparel depends on in- 
obtained critical 
body areas. Test results 
tained by the two methods are 


sulation over 


used to illustrate their compara- 


tive value. 


for evaluating overall insulation of 
cold weather 
wearing the clothes to be tested are 
exposed to a suitable temperature 
two to 


clothing Subjects 


refrigerated room, for 


three hours until the body cooling 


in a 


rate becomes nearly steady. Ob 
servations are then made of meta 
bolic rate, moisture loss, and ol 


skin, rectal, and air temperature 
from which the thermal resistanc 
of clothes is computed by using the 
following heat balance equation 


(t t.) 
H \ ] 
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where 
(2At St.) 
H M 0.83W 
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M + 0.83W ————_——_- — 


3 


Using the British system of units 
throughout, 


H,, 


M 


0.83 


Ww 


At, 


M, 


1040 


R, 


sensible 


heat loss through 
the clothing, in Btu per hour, 
assuming a negligible amount 
of air leakage into and out of 
the clothing. 

Total body skin area esti- 
mated by the method of 
DuBois’, square feet. 

Total metabolic rate, Btu per 
hour. 

Average specific heat of hu- 
man body, Btu per (pound) 
(Fahrenheit degree). 

Weight of unclothed subject, 
pounds. 

Rate of fall of rectal temper- 
ature, Fahrenheit degrees per 
hour. 

Rate of fall of mean skin tem- 
perature, Fahrenheit degrees 
per hour. 


(2At, + At.) 
0.83W - 


Body heat debt, 


or loss of intrinsic body heat, 
due to decreasing skin and 
rectal temperatures. 

Heat of vaporization of pers- 
piration at skin temperature, 
Btu per pound. It is assumed 
that vaporization takes place 
at the surface of the skin, and 
that the vapor passes through 
the clothing without conden- 
sation. 

Moisture evaporated from 
skin and lungs, pounds per 
hour. 

Thermal resistance .of cloth- 
ing assembly, Fahrenheit de- 
grees per (Btu) (square foot) 
(hour). 

Thermal resistance of air, 
Fahrenheit degrees per (Btu) 
(square foot) (hour). This is 
the reciprocal of film con- 
ductance (f) representing 
the combined heat transfer to 
and from the outer clothing 
surfaces by radiation, con- 
duction, and convection. 


Heat-loss in warming the inspired 
air is usually neglected when sub- 
jects are resting, but should be 
taken into consideration when sub- 
jects are engaged in heavy physica] 


work. 


Recently, a new unit of clothing 


insulation, the 


Clo, has. been 


adopted, to represent the insulation 


value of ordinary 


indoor clothes 


that are capable of keeping a man 
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comfortable in still air at 70 F with 
relative humidities of less than 50 
percent. It has been estimated! that 
a Clo is equivalent to a thermal re- 


1040P 


sistance of 0.88 F deg per (Btu) (hr) 
(sq ft), or to a conductance of 1.14 
Btu per (sq ft) (hr) (F deg). 

Substituting this value in Equa- 
tion 3; 


P 114 A, (ts — t,) 





mM + ossw 2h * 

3 
The insulation of air I, approxi- 
mately can be computed from the 


following expression suggested by 


At.) 











preventing accumulation of s\ 
during work in the cold, an 
alleviating chilling during rest ; 
the exercise. 


Temperature-Gradient Meth: | 
for Evaluating Local and 
Overall Insulation* 


This method has a broader sc \p 
and yet it is simpler than the h. a: 
loss technique, as it involves n 
urement of temperature grad 
only, with subjects similarly ey 
posed. The underlying princi; 


— — J], in Clo units.......... 


— 1040P 


that, barring appreciable air | 
age into and out of the clothes. |! 
amount of sensible heat passi 


Burton*: through any particular area 
1 
I, in Clo units 
. j 3 yr LS ea 
0.61 (= ) 0.135 4/ VX 537 
537 \ 460 +t. 
where 
; ; :; nt ; ' garment or combination of 
’ air and wa emperatures in ie “a 
Fahrenheit degrees. ments, is equal to the heat lost fro: 
V =air movement, in feet per corresponding areas of the outer- 


minute. 


Values obtained by this equation 
are fairly close to corresponding / 
(surface conductance) values given 
in the HEATING, VENTILATING, AIR 
CONDITIONING GUIDE 1947. For ex- 
ample, if ¢, = 70, and V = 25 fpm, 
I, = 0.79 Clo by Equation 5, and 
f = 1.44; if V = 1000 fpm, J, = 0.20, 
and f = 5.68. 

Only the overall insulation can be 
studied by this method. Observa- 
tions are usually made with sub- 
jects at rest and with all closures 


properly fastened to prevent air. 


leakage into and out of clothes. 
Such tests give the maximum in- 
Sulation rating. In _ subfreezing 
temperatures it is desirable to keep 
hands and feet at a neutral tem- 
perature (65-75 F) by means of 
electrically heated gloves and foot- 
wear, although this is seldom done. 
Without artificial heating, the ex- 
tremities will cool down quickly and 
may set a limit to the endurance 
even though other parts of the body 
may be adequately protected. 

With subjects at work, clothing 
may lose much of its insulation due 
to wetting by perspiration, and to 
increased ventilation due to pump- 
ing action. This is of advantage in 


most garment by radiation and con- 
vection to the external enviro: 
ment. 

The following equations sho 
therefore hold for heat flow throug 
outer garment areas: 


(t; — t.) (A, + A ) 


~ 
tw 


and 


Likewise the composite insulatio: 
underclothing and trapped air lay- 
ers is given by: 


(t. — t;) (A, T 
a . iectie 


and the overall insulation 
assembly as a whole is given b) 


(t. — te) (A, 
I, ——— gee 
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Table 1—Insulation Values of Men’s Winter and Summer Clothes 


observa- 


(Estimated by the heat-loss and temperature-gradient method from 
room 


tions on a group of 22 men resting comfortably in air conditioned 


Winter Summer 
Season Season 
erage weight of clothes excluding fooiwear Ib 6.4 3.0 
r and wall temperature...... ' ’ F 72 R0 
proximate relative humidity ee 30 55 
pproximate air movement... tpm 20 20 
vean skin area of whole body sq ft 20.3 20.1 
Skin area covered by clothes sq ft 16.2 15.8 
itside surface area of clothes... » ft 19.7 18.6 
Metabolic rate.............. B u/hr 375 372 
Moisture evaporated from lungs and skin ib/hr 0.11 0.16 
Average skin temperature under ih» c'oth r 92.8 9° R 
Average outside surface temperature of clothes my 81.7 8S 0 
Insulation of air computed by Equation 5 Clo 0.84 0.82 
nsulation of air computed from above data.. Clo 0.83 0.83 
INSULATION OF CLOTHES by heat-loss me hod. Clo 1.02 071 
INSULATION OF CLOTHES by temperature-gradient me‘hod..Clo 0.87 0.55 


Table 2—Overall Irsulation Value of a Military Wool-pile Uniform (10.2 Ib) 
Wern over Cetteon-weol Underclothing (2.2 Ib). (Computed by the heat-loss method 
from observations on two subjects, after an exposure of 2'» hr to an average temperature of 

14 F with 20 fpm air movement. Hands and feet electrically heated to about 75 F) 


Average weicht of two subjec's Ib 158 

Average skin area of whole body sq ft 21.1 
Total metabolic rate after 2!) hours of exposure Btu hr 445 

Mean skin temperature under the uniform, 2'2 hours F 82.4 
Rate of fall of mean skin temperature, 2'2 hours F dee ‘hr 0 60 
Rate of fall of recta] temperature, 2'> hours F dev/hi 0.45 
Moisture evaporated from skin and lun‘s Ib hr 0.05 


1.14 xX 21.1 (824 1.4) 
—— 1.0 Clo 4 
(2 « 0.45 0 60) 
445 0.83 & 158 1040 « 0.05 
3 





For whole assembly. as against 3.0 Clo. obtained by temperature gradient methcd in Table 3 
: 
Table 3—Insulation Value of Wool-pile Uniform Described Table 2 
Computed from simultaneous observations of temperature gradients. Skin area under the 
uniform, 17.2 sq ft. Outside surface area of uniform, 22.6 sq ft. Insulation of air, 1.0 Clo 


, 
Mean Temperature F | Clo values 


Skin- | inside | outside || under-! pile 
Area Under under- | pile pile cloth-| gar- Pres- 
Observation wear surf surf ing ment | Total sure Thermal 
(t.) (t,) (t.) (I) (I) (I,) | Ib/sq in. |Sensation 

Stou der 82.6 53.5 11.6 18 3.0 48 0.00 cold 
Chest 86.4 44.2 17.1 19 14 3.3 0.05 cool 
Abdomen , 88.8 38.1 14.9 2.5 13 4.0 0.02 cool 
Back ‘ . 86.9 71.3 23.5 05 18 2.2 0.25 cold 
Low Back 87.3 37.9 18.1 2.1 0.9 3.1 0.30 cool 
Upper arm ee 50.3 10.6 19 3.1 49 0.05 cold 
Elbow, bent : 69.2 49.7 18.8 08 1.4 2.2 1.00 very cold 
Forearm : Tan 56.2 17.4 0.7 2.0 26 0.15 cool 
Jacket, wghtd. mean 83.9 50.2 16.2 1.6 18 3.4 cold 
Seat allan eld 774 69.4 59.6" 0.2 0.4 06 13.30 cool 
Thich, front son, ae 60.9 19.3 08 18 2.6 0.20 cool 
Thigh, back : .. 80.1 63.6 22.2 05 17 20 0.10 cool 
Knee cap : 68.9 48.7 17.6 08 1.5 2.3 0.75 cold 
Shin ; ‘ : . 35 43.1 12.7 1.7 2.0 3.6 0.00 coo! 
Calf ila : . 705 38.3 9.1 2.4 26 5.0 0.00 coo! 
Trousers, wghtd. mean.... 77.0 55.1 176 0.9 18 2.7 -— 

Jacket and Trousers ..... 80.5 52.7 16.9 1.2 18 3.0 - cold 


Temperature of trouser seat in contact with chair. Equivalent trouser seat temperature 


contact with air 24.9 F. 


Table 4—Thermal Insulation of Two Types of Military Footgear, Estimated by 
the Temperature Gradient Method 


Subjects working (step-climbing) in a temperature of 19.2 F with trouser cuffs tucked into 


the boots. Air movement over boots, 95 fpm. Insulation of air by physical tests, 0.5 Clo 
Combat boots -» Shoepac 
with cushion with cushion sole 
sole socks and ski socks 
Footskin Boot surface | Footskin Boot surface 
Temp. F Temp. F Temp. F Temp. F 
Base of toes 75.8 - 83.0 
SON 79.3 33.6 88.0 30.4 
Ar 80.2 37.0 89.3 33.1 
nee 80.9 29.2 92.9 28.7 
Ar d sides of foot ae 75.8 43.6 83.8 30.2 
Around ankle region ....... . 848 43.8 87.3 39.3 
Around lower calf and shin region ave. See 45.7 89.7 38.1 
Weighted mean temperature ........... 81.8 42.6 87.0 35.1 
Insulation value of footgear.......... 0.76 Clo 1.32 Clo 
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t, and tft inner and outer surface “ 
temperature o! gar- 
ment being tested 
t. and t, skin-underwear ten 
perature, and air-wall 
temperature 
A, and A inner and outer surface 


area of garment being 
tested, 
Simpson's rule 


A skin area 
clothing 


estimated by 


covered 
being te 
estimated by the me 
od of Du Bois 


I, and I thermal insulati 
ouier garment nd of 
underclothing including 
resistance o! trapp¢ 
air layers 
| a surface resistance of 
outer clothing nsula- 
fion of aur approxli- 
mately computed fron 
E juation 5, or mors 
accurately determined 
by the hot cylinder or 
hot plate method, using 
samples of fabrics he 
ing tested 
If t., t:, and ¢., are spot temper- 
ature readings, the computed in- 
sulation will be that of the spot 
under observation. Substitution of 


weighted mean temperatures of a 
segment, a whole garment, or of a 
whole assembly in Equations 7, 8 
and 9, will give the mean insulation 
of the item under consideration 
(see Table 3). 

Temperature gradients are meas- 
ured on at least fifteen areas of the 
body (Table 3) by thermocouples of 
No. 30-35 gage wire, sewed onto the 
innermost surfaces of the under- 
clothing, next to the skin (skin 
underwear temperature), and on 
corresponding areas on the inside 
and outside of the outermost gar- 
ments. Thermocouple junctions at- 
tached to exposed surfaces are cov- 
ered with a strip of adhesive tape 
Pile temperatures of unlined shear- 
ling or wool-pile garments, can be 
measured approximately by ther- 
mocouples fastened to discs of light 
loosely woven cotton cloth, sewed 
onto the shearling skin or to the 
pile fabric without compressing the 


fibers. 
Gloves, footwear, and headgear 
are wired and tested as separate 


items (see Table 4) unless they are 
integral parts of a uniform. In 
subfreezing temperatures, boots and 
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gloves are tested with men walking, 
or step-climbing at a steady rate, 
in order to keep the feet warm with- 
out applying external heat. The 
trouser cuffs usually are tucked into 
the boots to prevent air leakage. 


Wherever possible, it is desirable 
to keep the air movement low be- 
cause the outer surface temperature 
of heavy clothes approaches air 
temperature with high velocities 
and, therefore, even small errors in 
measuring surface temperatures 
might significantly affect the re- 
sults. If high velocities are essen- 
tial to the purpose of tests, a greater 
number of surface thermocouples 
must be used. 


Comparison of Two Methods 


In Tables 1 to 4 are shown results 
obtained by the two methods with 
various clothing assemblies. The 
heat-loss method, as a rule, gives 
from 10 to 30 percent higher insula- 
tion ratings than does the temper- 
ature-gradient method; and when 
hands and feet are inadequately 
protected, the discrepancy may be 
even greater. Sweating or shivering 
may further complicate the com- 
parison. 

One important difficulty is the 
lack of a method for estimating 
body heat debt in low temperatures, 
as Winslow® et al have shown re- 
cently. The factors of 2 and 1 in 
Equation 3, by which changes of 
rectal and skin temperatures re- 
spectively are weighted, do not re- 
main constant, but vary with en- 
vironmental conditions and with in- 
dividual constitutional factors. The 
tendency in subfreezing tempera- 
tures is to under-estimate the heat 
debt, and this in turn leads to an 
over-estimation of insulation. Al- 
though moderate heating of hands 
and feet appears to give more con- 
cordant results by the two methods, 
there is no way of predicting the 
effect of external heat on mean skin 
temperature, heat debt, and heat- 
loss. This effect can automatically 
be compensated by measuring tem- 
perature gradients across the sur- 
faces of garments, as is done in the 
gradient method, but not in the 
heat-loss method. 

The only gradient conventionally 
measured in the heat-loss method 
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is that from the skin to external air. 
Any extraneous influence on skin 
temperature, such as the effect of 
previous environment, the specific 
dynamic action of food eaten, in- 
sulation of gloves, footgear, and 
headgear, psychological disturb- 
ances, etc., can produce irrelevant 
variations of the overall gradient 
and of insulation value. 

Some workers have attempted to 
overcome such difficulties by using 
electrically heated copper dummies 
in which skin temperatures and 
heat-loss through garments can be 
accurately measured. In effect this 
is a reversion to the hot cylinder 
method. The only advantage is that 
a full-sized dummy takes account 
of body shape factors which are 
important in studying insulation of 
gloves and boots. Other workers 
have looked into the possibility of 
estimating insulation from the total 
thickness of air spaces and fabric 
layers measured on human subjects. 

The most serious limitation of the 
heat-loss method is that it deals 
only with overall insulation of whole 
assemblies, and cannot be applied 
to evalueting insulation on body 
areas that are particularly sensitive 
to cold, such as the shoulders, back, 
elbows, Knees, hands and feet. As 
can be seen in Table 3, different 
parts of the body require different 
amounts of insulation, and clothing 
must therefore be designed in ac- 
cordance with these facts. Inade- 
quate protection of critical areas 
greatly reduces endurance to cold 
even though the overall insulation 
of an assembly may appear ade- 
quate. It is clear that the heat-loss 
method falls too short of the pur- 
pose for which it originally was in- 
tended. 

The temperature-gradient meth- 
od was developed especially for 
evaluating insulation of critical 
areas, gloves and boots, or of whole 
assemblies‘. It provides information 
for studying the cause of failure at 
break-down points of garments, 
from a consideration of local skin 
temperature and insulation value, 
possible air leakage, compression 
pressure, and sensations of warmth 
(see Table 3). It is not necessary 
to know the metabolic rate, rectal 
temperature, body heat debt, or 
heat-loss by evaporation in this 
method. It is important, however 
that the insulation value of air be 
accurately estimated because this 


quantity appears as a multipli 
Equations 7, 8 and 9. 

Although results so far obt: 
by the gradient method a; 
promising, there is not enoug! 





perience to judge its possibi’ ; 


and limitations at this time. 
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(Written): Professor Yaglou’s pape’ 
interesting and he certainly is right 
concluding that our methods of measu! 
ing the insulation of clothing are |! 
from adequate. I fully agree with hi 
criticisms of the heat loss method ! 
which Burton was mainly responsibi 
and of the rough quantitative deduc- 


tions, to which my name is att 
which were mainly developed 
Gagge. 
convinced that the temperature 


Unfortunately, I am not fu 


ent method is any better. Howeve! 
the use of the two methods we do h 


some gain, for the sources of e 
the two are different. 


The heat gradient method depe 


on the use of the insulation of a 
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cine, University of Pennsylvania 
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ndard. It is an uncertain standard. 
‘an be measured, it is true, by a hot 
l\inder method but it remains doubtful 
ether the value so obtained applies 
conditions of the body or of clothing 
worn. The insulation of the air is 
ll recognized to be greater for a 
ne surface than for a cylinder, and 
be less for cylinders of small radii 
cylinder of the approximate radius 
the arm or leg could be used, but 
w is one to estimate accurately the 
tegrated value of the radius for a 
nb with elbows and other irregular 
excrescences? 


The thermal gradient estimates given 
in this paper are some 88 percent lower 
than those determined by heat loss for 
winter conditions, while the difference 
is even greater for the summer clothing. 
However, recent work by one of my 
students, Mrs. L. Love, on the heat loss 
from a bare foot in cold and warm 
conditions (maintained unchanged for 
days), demonstrates that the insulation 
value of the air circulating around the 
foot within a calorimeter (which was 
utilized to measure the insulation, prob- 
ably with reasonable accuracy) at the 
same air velocity is entirely different in 
cold and warm conditions. This is not 
a physical change but a physiological 
one, for it is found on a bare foot, but 
not on a boot heated from within by 
an equivalent amount of heat. One fac- 
tor in its causation is that the individual 
exposed to heat and adapted to it, loses 
heat mainly from the toes and similar 
skin areas covering cylinders of small 
radius. Under cold conditions the toes 
are allowed to cool so that their tem- 
peratures differ little from that of the 
environment and the heat loss then is 
mainly from cylinders of larger size. 
Thus, in this case at least, the insula- 
tion of the air is not a physical constant 
but can be varied by physiological ad- 
justments. The phenomenon here re- 
ferred to concerns convective heat loss 
and it appears impossible to attribute 
it to confusion with evaporative loss 

Professor Yaglou and I do not dis- 
agree so much as might first appear, for 
we both feel that methods must be 
much more fully developed to give ac- 
curate results. Also, we both find it 
much easier to see the mote in the 
other’s eye rather than the beam in our 
own. Such friendly rivalry ultimately 
will bear good fruit by producing great- 
er knowledge and improved methods. 


K. E. Bett,” Peabody, Mass., (Writ- 
TEN): In the development of low tem- 
perature clothing for Air Force per- 
onnel, it was found that comfort is de- 
pendent on many factors. Professor 
Yaglou’s temperature gradient method 
was proved helpful, readily locating 
breakdown points such as areas com- 
pressed by elbows, hips, etc. In such 
cases temperature gradients readily 
show weak points and give excellent 
values (comparative) with different 
materials and constructions. 


ce president, A. C. Lawrence Leather 





Professor Yaglou’s presentation makes 
it clear that the temperature gradient 
method warrants additional subjective 
studies. 


A. C. Burton,” London, Ont., Canada, 
(WritTreN): I was very interested to 
receive a copy of this paper. I have 
several comments to make as follows 

1.1 would plead with Professor 
Yaglou to alter his nomenclature to 
conform to what has now been ac- 
cepted by so many interested in these 
matters. Although he uses the term 
insulation he uses the symbol R (re- 
sistance) for this. Would he please use 
I as the rest of us now do. I notice 
that, without explanation, he changes 
from R to I on page 108. 

Again, I wish he could be persuaded 
to use kilocalories, instead of Btu, kilo- 
grams instead of pounds, square meters 
instead of square feet, and degree Cen- 
tigrade instead of degree Fahrenheit. I 
realize the paper is written for the 
ASHVE and engineers to whom the 
units he uses are much more familiar, 
but we have succeeded in getting the 
physiologists and the administrators of 
OQMC, etc., to think in cgs units; even 
the meteorologists in England have 
gone to degree Centigrade and I do not 
despair of getting the engineers to do 
so some day. In this field which is 
largely physiology, the units he uses 
are utterly unfamiliar to the physiolo- 
gists. The equations, using Clo units, 
are much simpler in this cgs system. 

2. On page 108 in the definition of the 
Clo unit, he omits the very important 
condition that the man concerned must 
be at rest (heat production 1 Met. or 
50 Cal per (sq in.) (hr). This omission 
might encourage the reader to forget 
that the heat balance depends just as 
much on the heat production as on the 
heat loss. 

3. Professor Yaglou's reference to loss 
of insulation value, due to wetting by 
perspiration and air pumping action 
during work, might imply that wetting 
of clothing is advantageous, whereas, 
it is the big difficulty we now are 
tackling. I know Professor Yaglou does 
not mean this, but it might be so under- 
stood. 

4. General comment as to the method 
of Professor Yaglou: I was previously 
familiar with this ingenious method and 
thoroughly approve of it in principle 
It is interesting to me that it is iden- 
tical in principle with the method I de- 
vised for measuring the thermal insula- 
tion (or conductivity) of the peripheral 
body tissues as long ago as 1934. (How- 
ever, since LeFevre in 1911 did the 
same thing I cannot claim much origi- 
nality.) I also agree with Professor 
Yaglou as to the limitations of the heat 
balance method. However, I feel that 
he does not emphasize some hidden 
errors in his method that may be equal- 
ly great. These errors exist because the 
whole method is based on an accurate 


*Professor of Biophysics, University of 
Western Ontario 
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knowledge of the value of the insula 
tion of air, J,. It is all very well to 
assume a standard value for this, based 
on the air movement, measured pre 


umably at some distance from the 
body. But what is the value of J, in 
the vicinity of a hand that is swinging 
with the motion of the body, near the 
trunk of a man marching at 3 mph on 
a treadmill in a chamber where the ait 
movement is 5 mph? No one would 
claim to be able to calculate this. A 
second factor capable of changing I, is 
the curvature of the surface losing heat 
When the radius is small, it is impos- 
sible to obtain a high value of insula- 
tion for this reason. (This factor is 
well known in the electrical analogue 
of resistance to current flow, in the 
well known action of points in dis- 
charging a condenser.) This is the 
basic reason why it is impossible to get 
more than 1‘ to 2 Clo units insulation 
in a glove. The same factor must 
change the value of I, where acute 
curvatures are concerned. Until these 
points are elucidated, I do not think 
Professor Yaglou can be sure that his 
method possesses greater accuracy 

The inability to calculate accurately 
heat storage when steady states are not 
reached in the experiments, applies as 
well to Professor Yaglou’s method as 
the others, though due to the lower 
thermal capacities of clothing compared 
to tissues, the errors will not be as 
great. I have always pointed out in 
the heat balance method, which I be- 
lieve I originated, that good results 
were obtained only when experiments 
were done close to steady state condi- 
tions, i.e. at temperatures where pro- 
tection by clothing was 
Others using the method have tended to 
forget this precaution 


adequate 


These criticisms do not alter my 
opinion that in this discussion Professor 
Yaglou has made a very valuable con- 
tribution to our knowledge in this im- 
portant field 


A. P. Gacce,"” Dayton, Ohio, (Wrirt- 
TEN): In the Aero Medical Laboratory 
at Wright Field we have had con- 
siderable success using a copper mani- 
kin and copper hands and feet for eval- 
uating thermal insulation of clothing 
Our manikins were all made by the 
General Electric Co. during the war 
and have variable segmental imputs 
for analyzing the Clo value of various 
flying clothing assemblies. The indi- 
vidual foot and hand manikins have 
proven to be very useful in studying 
the insulating value of gloves, mittens, 
boots, and socks in various experimen- 
tal combinations. Each of our copper 
Clometers for hands and feet have 

Lieut.-Colonel, MSC, Chief, Aero Medi- 
cal Operations, Aero Medical Laboratory 


Engineering Division, Wright-Patterson Air 
Force Base 
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various 


located over 
areas so that uniformity of insulation 
can be evaluated from a knowledge of 
the heat input, from the local mean 
skin temperature, and from the air 
temperature and air movement of the 


thermocouples 


environment. By this method it has 
been possible to make extremely re- 
liable measurements of clothing insula- 
tion, not only for the body as a whole, 
but for the segmental areas individu- 
ally. 

We do not recommend the use of the 
copper man and components as a com- 
plete substitute for a human in evalu- 
ating clothing, but as a first order ap- 
proximation of the probable physiologi- 
cal effect the manikins have proven 
very useful in preventing unnecessary 
and tedious human experimentation. It 
might be mentioned at this point that 
the overall insulation method is used 
by our laboratory only on the copper 
man, and is considered too unreliable 
and too tedious for human experimen- 
tation as pointed out by Professor 
Yaglou. In Air Force clothing prob- 
lems the bellows action of clothing in 
reducing Clo value is not significant as 
it would be for the marching soldier, 
since flying personnel are usually at 
rest during their occupation specialty. 
For this reason overall insulation val- 
ues via the copper man are quite sig- 
nificant in critical human clothing ex- 
periments in aeromedicine. Professor 
Yaglou’s temperature gradient method 
is no doubt a very useful approach to 
the evaluation of local and overall in- 
sulation. The success of Professor 
Yaglou’s method lies in his ability to 
evaluate quantitatively the heat loss 
from the surface of the clothing by 
methods of known convection and ra- 
diation relations. His resultant accu- 
racy would also imply reliable measure- 
ments of outer and inner surface tem- 
perature of the garments, and of air 
movement over the area under consid- 
eration. It is questionable whether the 
local evaluation of clothing insulation 
has any real significance without a 
proper overall evaluation for metabolic 
rate, rectal temperature, body cooling, 
or heat loss by evaporation. 

Professor Yaglou’s method is remi- 
niscent of a Btu meter, developed by 
Prof. L. M. K. Boelter at the University 
of California before the war. This in- 
strument consisted of a thin plastic 
plate wired with a pile arrangement of 
thermocouples terminating on each side 
of the plastic plate. From the observed 
temperature gradient and the known 
thermal conductivity of the plastic, it 
was possible to evaluate at any moment 
the heat transfer through the plate. 
Professor Boelter loaned some of these 
Btu meters to the Aero Medical Lab- 
oratory early in the war and they 
proved to be very useful in measuring 
localized heat transmission through 
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clothing. The difficulty with these plates 
was that they were impermeable to 
moisture and were rather large (4 in. 
square). Our work at the Aero Medi- 
cal Laboratory with these plates was 
unpublished, but I believe Professor 
Boelter’s use of the Btu meters in eval- 
uating heat loss through walls has been 
published. 


A. C. Goopings,'' Toronto, Ont., Cana- 
da, (Wrirren): In the material pre- 
sented in this paper, Professor Yaglou 
emphasizes the fact that different parts 
of the body require different amounts 
of insulation if the subject is to be uni- 
formly protected against cold; and 
therefore rightly points out that one 
should be concerned with methods of 


* measurement of insulation over par- 


ticular areas. Methods such as the 
heat loss method which study only the 
overall insulation consequently are of 
limited value. The following observa- 
tions will be confined to the more flex- 
ible temperature gradient method which 
does not suffer from this particular 
limitation. 

The reliability of results by the tem- 
perature gradient method depends upon 
the accuracy with which temperatures 
at particular points can be measured, 
coupled with a knowledge of the ther- 
mal insulation of the air layer exterior 
to the clothing. Values of the latter show 
that the thickness of the layer of ideal 
still air varies widely with wind speed, 
the change being most rapid with 
change in wind speed in the low veloc- 
ity range. At 35 fpm the air layer in- 
sulation is equivalent to approximately 
0.80 Clo units falling to 0.50 Clo at 120 
fpm (1.37 mph), and to 0.20 at 1000 
fpm (11.9 mph). Similar values for the 
thickness of the layer of ideal still air 
have been found at different wind 
speeds for the resistance offered by the 
external air to water vapor diffusion 
through clothing. To use a value for 
the insulating etiect of an external air 
layer, the conditions of air movement 
or wind speed past the clothing must 
therefore be known with considerable 
precision. 

Accepting the accuracy of these val- 
ues, however, a more serious difficulty 
arises in connection with the measure- 
ment of the necessary temperatures, in 
particular the measurement of temper- 
ature at the outer surface of the cloth- 
ing under evaluation. The temperature 
required is that in the surface which 
marks the boundary between the fabric 
and the external air, that is the plane 
of demarcation between where the in- 
sulating effect of the fabric ends and 
the insulating effect of the external air 
begins. This boundary is obviously ill- 
defined, particularly when wool or fab- 
rics having a napped or loosely fibrous 
surface are under consideration. Lack 
of definition in the position at which 
the temperature is taken can, however, 
be very serious. For example, consider 
clothing equivalent to 2 Clo units under 
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test in the air moving at 50 fpm. [), 
thermal insulation of the externa 
layer would be equivalent to 0.70 
units. But 1 Clo unit is equivale 
0.53 cm (approx. 0.21 in.) thickne 
ideal still air, and the clothing 
therefore be thought of as a laye — ,; 
air 2 x 0.53 = 1.06 cm (0.417 in.) t) ick 
and the insulation of the externa 
as equal to a layer of ideal stil 
0.70 x 0.53 0.37 cm (0.146) ¢ 
The total insulation is therefore equ \; 
lent to 1.06 + 0.37 143 em (( 5 
or 9/16 in. of ideal still air). The 
culation of the insulation by the : 
perature gradient method depends es. 
sentially upon multiplying an air in 
tion value by a factor which is a 
of two temperature differences, and th\ 
latter can be represented by inyers: 


air thicknesses. This ratio in the presen: 


hepa 1.06 
example is given by — 
0.37 
(approx.). If, however, the temperatu 
were measured at a point which wa: 
equivalent to an error in surface ley; 
of 1 mm, then the foregoing ratio w 

become distorted due to a 1 mm « 

in the numerator and similar error j; 


the opposite direction in the denomi- 


nator. In the case under consideratic 


: 0.96 

this would make the ratio 047 2 
a 2 

(approx.). The multiplying factor is the: 
AP ns, 

in error by 29 per- 
cent, and therefore the insulation valu 
calculated for the clothing would als 
be in error to this extent. Similarly 
for an error in surface level (at whict 
the temperature was recorded) of (5 


mm the percentage error in the resul 


would be 17 percent. It is clear, there- 
fore, that the accuracy of the result 
highly dependent upon the accuracy 
with which the temperature value 
tained experimentally) records the tem- 
perature at the boundary between fab: 
surface and external air. The difficulties 
in defining this boundary and therefor 
in the placing of temperature measur- 
ing equipment in this boundary plane 
are obvious. Because also, it is temper- 
ature at a point on a line perpendicula 
to the clothing which is required, th 
use of thermocouples may be held oper 
to criticism as well as methods o! at- 
taching and covering, for example, wit! 
adhesive tape. If the attaching of th 
thermocouples to the fabric surfact 
gave rise to positioning slightly too ta 


out from the true boundary (which » 


probable) an error of 10 to 30 percen! 
quoted by Professor Yaglou, as the dil- 
ference in ratings obtained by the /e! 
loss and temperature gradient met/o-s 
the latter being the lower, might eas!) 
be expected. 

It would appear that some less direc’ 
method than that outlined in the ‘e- 
perature gradient procedure wit’ 
would obviate the necessity for accuratt 
temperature measurement at a visually 
ill-defined boundary would be nece ssa") 
to obtain accurate and reliable results 
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somewhat similar problems have been 
encountered in connection with the 
neasurement of the resistance of fabrics 
o the passage of water vapor where 
vapor pressures could not be measured 
directly at a fabric surface. The prob- 
iem of measuring the thermal insulation 
is considerably complicated by the de- 
sirability of measuring the value for 
clothing as worn on the body. Profes- 
sor Yaglou in his paper points out the 
evere limitations and present unsatis- 
factory state of existing methods of 
measurement in connection with a very 
important practical consideration. 


Dr. Mitton Harris,” Washington, D. 
C., (Written): The overall heat loss 
method includes loss from the face, if 
this is exposed; this should make the 
clothing insulation appear smaller than 
in reality. However, estimates by the 
overall method appear to exceed esti- 
mates by the temperature gradient 
method, so there must be other even 
vreater differences between the methods. 

A technique in which the temperature 
over larger areas is automatically aver- 
aged by using a resistance thermometer 
(the wires of which form a grid over 
the area in question), might improve 
the precision of temperature measure- 
ments at clothing surfaces. Such a 
technique has been used by Prof. H. C. 
Bazett at the University of Pennsyl- 
vania. 

Since the temperature gradient meth- 
od depends on knowing the gradient 
across one layer of known insulating 
value, it might be improved by using 
the insulating value of a fabric layer 
rather than that of the outer air layer 
as the reference standard. The insulat- 
ing value of a fabric layer can be 
determined by hot plate methods, if 
attention is given to the resistance of 
air layers included in the measuring 
system. The accuracy would then de- 
pend on the measurement of surface 
temperatures on each side of this fabric 
layer. 

Since in clothing there might always 
be some air layers included with the 
fabric, it might be still better to make 
successive experiments using two differ- 
ent fabrics of similar structure but 
different thickness and insulating value, 
and use this difference of insulating 
value as the reference resistance. An- 
other procedure would ke to use the 
increment of insulation in a series with 
one, two, and three layers of fabric as 
the reference standard. This would re- 
quire separate measurement, by the hot 
plate or cylinder method, of the suc- 
cessive layers; with care that the air 
space between fabrics was the same 
during these measurements as during 
the clothing experiments. 

A hopeful indication for the possibili- 
ty of the use of fabric as a standard is 
the observation that differences in fabric 
insulating value of the order of 0.01 Clo 
can be recognized subjectively. 


L. H. Newsurcu, M.D., Ann Arbor, 
Mich., (Written): Professor Yaglou has 
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restricted his presentation to the con- 
sideration of clothing as _ protection 
against cold. I will remain strictly with- 
in the same field. 

It is a simple matter to determine the 
thermal resistance of textiles used in 
the construction of clothing. However, 
such information falls far short of giv- 
ing a satisfactory answer to the ques- 
tion, how much and what kind of cloth- 
ing will permit comfort under any given 
environmental circumstances? This is 
so for a number of reasons: (1) the 
heat transfer is affected by the moisture 
content of the textile, (2) varying de- 
grees of compression change the thermal 
resistance of the material, and (3) heat 


escapes through the various openings in - 


the clothing and from the head, a part 
of which at least, is completely exposed. 

Many students have tried to answer 
the problem satisfactorily by measuring 
the loss of heat from a man wearing 
different amounts and types of clothing. 
While this procedure has given valuable 
information, it is far from successful 
because the main point to be settled is 
how to dress the individual so that he 
will be comfortable. The difference 
between what seems to be adequate 
from the purely physical point of view, 
and what may be required in order to 
satisfy the individual, is often great. 
This is primarily the case because heat 
is not lost uniformly from the body 
surface per unit area. The loss of heat 
may be far different over the extremi- 
ties from that over the trunk. In order 
to lessen the total loss of heat, the 
blood may be very largely shut off from 
the integument of the extremities, espe- 
cially the hands and feet. Consequently, 
their surface temperatures decline strik- 
ingly and approach that of the environ- 
ment. On the other hand, the surface 
temperature over the trunk, under these 
same circumstances, falls only slightly, 
and hence there may be a large loss of 
heat from that region. The cooling of 
extremities when the temperature 
reaches a certain degree is uncomforta- 
ble or painful and may be so painful 
as to incapacitate a part or the whole 
individual so that while the loss of heat 
from the hands and feet may be almost 
negligible, and thus lessen greatly the 
total loss of heat from the organism, the 
result from the point of view of the whole 
man may be distinctly undesirable, or 
may even cause serious injury to the 
extremities. For these reasons, the sec- 
ond method, the one which measures 
the loss of heat from the whole organ- 
ism under cold conditions cannot decide 
whether the clothing is adequate. The 
colder the environment, the more is this 
the case. It has been shown that in the 
presence of very low air temperatures 
it is impossible to produce a glove that 
is capable of keeping the fingers warm 
enough to function. This is so because 
as the insulation of small cylinders in- 
creases, its effectiveness decreases very 
rapidly and eventually a place is 
reached at which further layers actually 
cause increasing rate of heat loss, so 
that while the trunk may be comforta- 
ble the hands can become comp'etely 
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functionless. This condition can be met 
in one of two ways: the hands can be 
enclosed in sufficiently thick mittens 
and so prevent excessive cooling, o1 
electrically heated gloves can be worn 
In the first case, the protection is so 
awkward that the hands become nearly 
functionless for finer movements 

Professor Yaglou has presented a 
technique for measuring the heat loss 
across the clothing over various parts 
of the body, and has shown how it 
varies from place to place. It seems 
clear that such a technique must be 
employed since it is clearly necessary to 
consider many individual areas of the 
body in order to provide adequate in- 
sulation in a regional manne: 


H. B. Norrace, Cleveland, Ohio, 
(Written): Since this paper is primar- 
ily a review of other published mate- 
rial, it is suggested that this be indi- 
cated by the summary and title. Where 
did Tables 2, 3, and 4 come from? 

Can the comfort, which it is desired 
to attain, be defined in quantitative, 
physically-measurable terms? If psy- 
chological or physiological factors are 
involved, then is it not proper to use 
statistical terminology in reporting the 
results? This would avoid unsafe reli- 
ance upon exact numbers and introduce 
pertinent data on the standard devia- 
tion of the results, the statistically im- 
portant features of the persons used as 
subjects, and the like. 

The invention of the Clo unit appears 
to be quite unnecessary if, as given in 
the paper, this unit is then merely re- 
defined in terms of a fixed numerical 
heat transfer magnitude. At any rate, 
how can a unit be established to meas- 
ure something which, as brought out 
in the paper, is itself not yet under- 
stood? Moreover, without going into 
details, it appears that the entire treat- 
ment*of heat transfer phenomena has 
not been adequately grasped by those 
who have contributed to the informa- 
tion presented. 

If this paper is representative of the 
state of knowledge concerning heat and 
moisture transfer and air filtration 
through clothing, then the reason be- 
comes quite apparent as to why the 
author has reported that the whole field 
is wide open to new ideas and tech- 
Investigators thus far, recog- 
nizedly in great need of some sort of 
information which would have an im- 
mediate utilitarian value, have attempt- 
ed to lump everything together and to 
solve all problems in terms of some 
single factor. As the author himself 
implies, this is not the way to obtain 
reliable fundamental data of a perma- 
nent scientific value. Instead, it is high 
time that the entire, complicated, com- 
posite system, body-clothing-surround- 
ings, should be broken down into con- 
stituent parts which are individually of 
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a sufficiently limited scope to permit 
thorough and profitable analysis, bit by 
bit. Then, once the characteristics of 
the complete system can be satisfactorily 
synthesized from those of its constituent 
parts, true fundamental progress will 
have been made. Is there not a com- 
mon meeting ground in this sort of 
thing where the research engineer can 
take his rightful place as part of a 
group who would really work towards 
the roots of the clothing problem? 


Sm Rosinson,”” Bloomington, Ind., 
(WRITTEN): Professor Yaglou has made 
a definite contribution to the field in 
developing the temperature gradient 
method for evaluating insulation of 
clothing. Its greatest value is that it 
makes possible the determination of 
insulation of local areas of clothing. It 
should be helpful in designing cold 
weather clothing with ideally distrib- 
uted insulation. In developing electri- 
cally heated clothing this method should 
be helpful in determining the proper 
distribution of the heat supply in rela- 
tion to insulation. In designing clothing 
for protection of men in extreme cold, 
however, the overall metabolic responses 
as well as the cutaneous circulatory 
responses must also be taken into ac- 
count. For instance, Bazett and Burton 
found during the war that locally heat- 
ing the hands and feet of men wearing 
arctic clothing in a cold environment 
may cause a general vasodilation and 
a general loss of heat with lowered rec- 
tal temperature. Thus, although the 
hands and feet of men exposed to cold, 
cool more rapidly than other skin areas 
and are more apt to freeze, we must 
consider the whole organism in provid- 
ing the best protection for them. 

I should like to ask a question con- 
cerning the effects of moisture in cold 
weather clothing. Professor Yaglou 
states that with subjects at work, cold 
weather clothing may lose much of its 
insulation due to wetting with perspira- 
tion. . . . Is the loss of insulation, due 
to wetting, as important physiologically 
as the cooling effect of evaporating the 
moisture from the inner layers of cloth- 
ing during the post-work period? 


Paut A. Srpce,"' Ph.D., Washington, 
D. C., (Written): This whole subject 
was highly debated at the recent meet- 
ings in Canada and much new informa- 
tion is being collected continuously. 
Professor Yaglou’s paper is a scholarly 
statement of facts as they appear to 
him today, but undoubtedly will be 
revised by others in the not too distant 
future. Of the two systems of calculat- 
ing insulation, the newer one that he 
on eaenenee of Physiology. Indiana Univer- 
Silty. 

'* Bio-Geographer, Research and Develop- 
oe ee Office of Chief of Staff, War 
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presented which shows higher insula- 
tion values by 10 to 30 percent is par- 
tially explainable by the fact that his 
method does not consider heat loss, due 
to uncovered parts of the body, such 
as face and hands. The Clo method of 
determination takes the body as a whole 
and averages off the losses of exposed 
parts making the clothing appear to be 
less valuable than it really is. The only 
technical criticism that I have is that 
Professor Yaglou forgot to point out this 
discrepancy. This discrepancy happens 
to amount to about the difference, and 
therefore in final analysis, the two 
methods would prove to check closely. 
A third method which Professor Yaglou 
may not be acquainted with (although 
I am quite certain I have discussed it 
with him) involves a simple method of 
measuring the increase of clothing 
thickness over parts of the body in 
which the insulation thickness of in- 
cluded dead air and clothing are given 
physical values. I have found that by 
this method I could estimate clothing 
insulation very close to the values de- 
termined by calorimetric methods, and 
at the same time, I could evaluate the 
clothing value at each layer and analyze 
the fit of the garments. In view of the 
fact that this method is dependent 
basically on factors previously deter- 
mined by other methods and that it 
does not involve temperature measure- 
ments, it appears to be less scientific; 
though from a practical aspect, I have 
found it the most useful method to date. 


C.-E. A. Winstow, New Haven, Conn., 
(Written): There is no conflict between 
the heat loss method of estimating over- 
all insulation of clothing developed from 
a suggestion by Gagge, Burton, and 
Bazett, and the temperature gradient 
method presented by Professor Yaglou. 

In a numerical sense insulation values 
determined by the two methods will be 
different due to the assumption that all 
nonevaporative heat loss passes through 
the clothing gradient in one case, and 
the computation of this transferred heat 
from gradients in the other case. 

Aside from this acknowledged sys- 
tematic error in the heat loss method, 
the accuracy of either method as a 
measure of clothing insulation is seri- 
ously conditioned by the values assumed 
for air and radiation insulation at the 
outer surface. 

The two methods are logically com- 
plementary. The most desirable method 
would use the gradient technique for 
two purposes: (1) to determine the 
fraction of heat production which by- 
passes the series insulation of the cloth- 
ing through exercise-induced bellows 
action, and (2) to analyze the local 
deficiencies in insulation in clothing 
assemblies. 

For quick estimation of comparative 
overall clothing insulation on heated 
manikins, the heat loss method is quite 
satisfactory and in reality reduces to a 
single gradient method supplemented by 
direct information on heat input. When 
this heat input is corrected for parallel 
heat loss from unclothed areas using 
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the same constants that the tempera 
gradient method must apply to the 
tire surface, the difference between 
two techniques should not be signifi 
Professor Yaglou emphasizes in a « 
structive manner, the utility of 
gradients for the analysis of local 
sulation, and the present need f 
refinement of the Clo concept to { ik; 
account of the previously negle 
parallel heat losses. Studies requi 
detailed information will, of neces 
utilize a combination of the two m 


ods. 


L. E. Seecey, Durham, N. H.: Ce: 
shortcomings of the manufacturer 
men’s clothing, from a comfort 
health point of view, remind m« 
something which I read a long time 
to the effect that the most impor! 
item of clothing for the soldiers in ‘hx 
armies of Napoleon was a broad flanne 
belt wrapped around the middle of the 
body. It was believed that adequat 
protection of this part of the bod 
would permit soldiers to be expose: 
severe weather conditions without harn 
to their health. The thought was 
protect the vital organs. 

Autuor’s CLosure: Some of the points 
raised are, I believe, adequately dis- 
cussed in the paper; others apparent) 
have not been stressed enough, in th 
light of Burton’s and Bazett’s comments 
This seems to be the case, particularly 
with the insulation of air, I,, which is 
indeed a weak link in both the heat loss 
and temperature gradient method. I: 
subjects resting in still air, the error i 
not great, when we deal with insulatior 
of a uniform, but may become consider- 
able in high winds, particularly wher 
the items tested are gloves or boots. | 
will then have to be determined by 
special physical tests in which the heat 
ed gloves or boots are exposed to simu 
lated test conditions, as was done i 
our studies of boot insulation (Table 4 

There will be no correct answer until 
we learn how to determine accuratel) 
the instantaneous body heat debt 
gain, by tests such as those planned b) 
Benzinger. If we succeed in this, we 
can eliminate I, by combining the two 
methods now in use, or by developing 
some better method. Here is a chance 
for Nottage in a field that is wide ope: 
where no license is required to get 1! 

The paper is not altogether a review 
of published material. Although the 
heat loss method was published u 
Science, the temperature gradient 
method never appeared in the ope! 
literature before. Table 4 contains orig- 
inal unpublished data; Tables 2 and ° 
on pile fabric uniforms, I believe, are 
from a confidential report to the Quar- 
termaster, also unpublished; while Tabie 
1 shows application of the method to 
some old observations we made in 1959- 
1940. 
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Sanitary Significance of Ventilation 


By William F. Wells*, Philadelphia, Pa. 


SUMMARY—The author points 
out that the old theory, that 
spray-borne disease is not likely 
to be air-borne, has been dis- 
proved, It is now known that as 
droplets carrying disease germs 
evaporate in the atmosphere vir- 
ulent nuclei are formed. These 
drift around in the room air un- 
til inhaled, vented or destroyed. 
In some of the experiments con- 
ducted by the author he has 
found that by use of ultra-violet 
irradiation of the air in the up- 
per part of the room he has 
accomplished as much removal 
of bacteria as would be accom- 
plished by 69 air changes per 
hour. In other tests he doub!ed 
the irradiation and accomplished 
as much bacteria removal as 
would be obtained with 116 air 
changes. 

Such enormous air changes, 
even if economically feasible. 


D URING an average American life- 
time, a human being breathes sev- 
eral million cubic feet of air. Of 
this enormous total more than 
1,000,000 cu ft of confined air shared 
by other persons are breathed in- 
doors. There are many kinds of 
germs in this air and, while most of 
them are harmless, the fact re- 
mains that infected persons expel 
into the atmosphere droplets which 
evaporate at once, and leave viru- 
lent nuclei that drift about in any 
confined space until inhaled, vented 
or destroyed. The demonstration of 
this fact refuted the prevailing bac- 
teriological theory that because a 
disease may be spray-borne for 
only some three feet, it is not likely 
to be air-borne. 


* Associate Professor of Air-Borne Infec- 
on. University of Pennsylvania, School of 
Medicine. Member of ASHVE. 

Presented at the Semi-Annual Meeting of 
the American Socrery or HEA?ING AND VEN- 
TILATING Encineers, Bretton Woods, N. H., 
June 1948. 
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could obviously not be used in 
air conditioning practice because 
of extremely high velocities and 
drafts they would produce. 
Hence, irradiation in the upper 
part of a room is recommended 
as a means of obtaining the nec- 
essary disinfection without use 
of excessive outdoor air quanti- 
ties. The author describes meth- 
ods of testing the spread of in- 
fection in a room and also the 
method of measuring the disin- 
fecting properties of ultra-violet 
radiation. He explains that E. 
coli is used as the infecting bac- 
terium because it is harmless, 
easy to grow, and is not a normal 
inhabitant of the air. Its charac- 
teristics have been fully estab- 
lished and simple bacteriological 
methods of isolation and identi- 
fication have been worked out. 
Other reasons for its use are 
given in the paper. 


The hazard of breathing disease 
germs in outside air is practically 
negligible. The enormous dilution 
of infection in the vast expanse of 
the atmosphere and the exposure 
to germicidal sunlight leaves but an 
infinitesimal chance that a person 
will breathe these virulent nuclei 
remaining from droplets expelled 
by others. During the summer 
when people live outdoors more, or 
when, because of open windows and 
doors, the air breathed indoors 
mingles freely with outdoor air, 
respiratory diseases decline. It is 
during the winter, when people 
crowd into tightly closed rooms to 
keep warm that air-borne conta- 
gions become epidemic. The mor- 
tality peak that used to come in 
summer before water and food sani- 
tation cut down intestinal infection 
now comes in the winter, the season 
of respiratory infection. It is indeed 
fortunate that the conditions con- 
ducive to air-borne infection are 
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the very conditions that are most 
favorable for effective radiant dis 
infection 
(1) indoor air is dry 
winter, (2) irradiation is entirely 
independent of windows and doors 


These conditions art 


during the 


whether closed or opened, (3) se 
lected places can irradiated, o1 
can be shielded from radiation, and 
(4) irradiation 
(ory, requires only good designi 


being self-regula 


and clean lamps for proper opera 
tion 


Bacteriology cannot possibly hops 
to apprehend and lay hold of the 
specific organisms in the enormous 
involved in the 
Even in the 


volumes of air 
spread of an epidemic 
laboratory, under controlled condi 


tions of experimental ventilation 
where all animals can be infected 
within a few minutes with a high 
concentration of disease organisms 


many of these organisms are very 
difficult to isolate and identify. On 
thing is sure, the merest fractions 
of the concentrations used in the 
laboratory would, under 
conditions of infection, produce de- 


natural 


vastating epidemics. People are the 
most sensitive air samplers and 
their reactions to the air they 


‘ 


breathe are therefore the final tes 
of air purity. Nevertheless if sani- 
tary ventilation is defined as the re- 
ciprocal of the existing chance that 
a pathogenic organism expelled in- 
to the atmosphere will be breathed 
by another person, the quantitative 
laboratory experiments 
into terms ol 


results of 
can be interpreted 
such ventilation 


Obviously, the fraction of the en- 
closed atmosphere inhaled repre- 
sents the chance that an organism 
may be breathed in the first breath 
By the second breath, the chance is 
just so much reduced by the possi- 
bility that the 
breathed in the first breath, and so 


organism Was 
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on for succeeding breaths. This 
fraction being small, the hazard, h, 
can be expressed by Poisson’s law 
of small chances as: 


h=e 


where 


e Naperian base of logarithms 2.718 
. volume breathed 
\ volume of space 


Since the likelihood of inhaling 
infection is equal for all the occu- 
pants of an enclosed space, it fol- 
lows that, the more occupants there 
are, the smaller is the likelihood for 
each occupant breathing a particu- 
lar organism. Similarly, the likeli- 
hood is reduced by the chance that 
the organism may be removed from 
the enclosed space by ventilation. 
At each moment, the chance of 
breathing or venting the organism 
is proportional to the breathing or 
ventilation rate respectively, and 
the hazard of infection by the or- 
ganism is correspondingly reduced. 
The chance of venting an organism 
then becomes: 


h Rar tad i textes dues (2) 


where 
A number of air changes 


Formulations for the hazard of 
infection are simplified if expressed 
in terms of ventilation per occu- 
pant. For example, in a standard 
classroom supplied with 30 cfm per 
pupil, the chance that an organism 
will be vented in the first minute, 
is 150 times the hazard that it will 
be breathed in that minute. In suc- 
ceeding time intervals, the loga- 
rithms of the chances of breathing 
or venting the organism are in that 
same ratio. Since air disinfection 
can also be expressed in terms of 
Poisson’s law as 


where 
L a lethe of disinfection, the sani- 
tary equivalent of (and inter- 
changeable with) one air change 


It may be convenient to adopt the 
cubic-foot-lethe as a unit of bac- 
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terial reduction equivalent to ven- 
tilation by a cubic foot of pure air. 


Method of Measuring 
Sanitary Ventilation 


The rate of removal of standard 
test organisms from confined at- 
mospheres equivalent to venting by 
pure air replacement can easily be 
determined by bacteriologic tech- 
nique of sanitary air analysis as 
follows: 


An atomizer sprays a continuous 
mist containing the test organisms; 
the finely divided droplets evapo- 
rate instantaneously in the dry in- 
door air during the winter, leaving 
the test organisms suspended in 
droplet nuclei as an invisible aero- 
sol which disperses like cigarette 
smoke throughout the room on air 
currents. Although small scale hu- 
midifiers were first adapted to this 
technique the Fragrant-mist vapo- 
rizer has proved to be most con- 
venient and dependable. A single 
instrument is capable of building 
up a Satisfactory aerosol cloud of 
test organisms in about 2000 cu ft 
of air; one instrument at breathing 
level in each quadrant of a school- 
room will disperse a uniform cloud 
throughout the room simulating 
average conditions of infection by 
pupils. The air centrifuge in the 
center of the room samples or 
breathes the average infection from 
the four quadrants. 


If constant numbers of organisms 
are added to an enclosed atmos- 
phere and constant volumes are 
sampled in equal time intervals, the 
relative numbers when equilibria 
are reached under different condi- 
tions of ventilation will then be pro- 
portional to the rates of elimina- 
tion by ventilation. If ventilation is 
then determined by the die-away 
rate when the atomizers are turned 
off, any change in ventilation can be 
evaluated from the ratio of the con- 
centrations when equilibria have 
been reached. Thus the test becomes 
the measure of the hazard of infec- 
tion to an infectee at any point re- 
sulting from an infector at some 
other point in an enclosed space 
under given conditions of ventila- 
tion. 


It should be emphasized that the 
measurement of sanitary ventila- 
tion in terms of such a standard 
method merely defines ventilation 





with respect to a particular org 
ism in a particular state of atn 
pheric suspension due to any | 
ticular disinfecting procedure. : 
coli is selected as the test organ 
because of the exhaustive st qd) 
given to this organism in sanit r 
science; its characteristics are f 
established and simple baterio! 
cal methods of isolation and ide 
fication have been worked 
Since &£. coli is not a normal 
habitant of the atmosphere, se 
tive media which inhibit other c. 
mon dust-borne organisms (c 
taminants in this test) make it | 
sible to state definitely that the 
ganisms recovered from the 
were put there by the atomize) 
highly important feature from 
standpoint of conclusions draw: 
from a test. 


There are also many other good 
reasons for using E. coli; it is harm- 
less, hardy, and easy to grow. Al- 
most all coefficients of disinfection 
are in terms of E. coli or its firs: 
cousin, the typhoid organism. 0! 
special importance in sanitary ven- 
tilation is the exhaustive study of 
the vulnerability of E. coli to ultra- 
violet light; no organism has at- 
tracted more attention in the study 
of bactericidal irradiation 
liquids, moist agar surfaces, or hu- 
mid or dry air. Moreover the vu 
nerability in air of various signifi- 
cant organisms relative to E. col 
has been carefully evaluated. Eac! 
bacterium therefore becomes a tin) 
photometer drifting at random 
air currents like a balloon-carried 
instrument; the average samp 
therefore truly measures air circu- 
lation in ventilation. 


In a standard routine test of a 
typically irradiated schoolroom, fo: 
example, 20 min are allowed, afte: 
atomizers are started in each quad- 
rant, to build up an equilibrium 
concentration. Then three consecu- 
tive five-minute samples, at on¢ 
minute intervals, are collected from 
the center of the room. Next, ven- 
tilation is changed, (i.e. the lights 
may be turned off), and 20 min ar 
allowed for a new equilibrium to b’ 
established, whereupon three mor 
consecutive samples are collected 
This cycle may be repeated with as 
many variations of ventilation a: 
desired. Lastly the atomizers ar 
turned off, and three more consect 
tive samples are taken immedia(e!) 
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determine the die-away rate. 
Sanitary ventilation in lethes, or 
suivalent ventilation by an uncon- 
minated air supply, is then ob- 
ined by multiplying the die-away 
ite, expressed as air changes, by 
e ratios of the equilibrium con- 
entrations'’. 


Lethal Exposure” 


In early studies of schoolrooms, 
an atomizer was located three- 
quarters of the distance from the 
center of the room to one corner; 
and an air centrifuge was located 
in a similar position in relation to 
the adjacent corner. A smal! house- 
hold fan blew an air stream over 
the atomizer, parallel to the diag- 
onal of the long wall, to mix the 
air and impart a gentle circulation 
around the three sides of the room 
to the sampling corner. While, 
naturally, the disinfection values 
varied with the direction of air Ctir- 
culation from infector to infectee, 
through the irradiated zone the av- 
erage of 16 tests in centrally lighted, 
square classrooms of about 6000 cu 
ft, irradiated with approximately 
4 ft watts, yielded a sanitary equiv- 
alent of 69 air changes per hour or 


Exponent numerals refer to References. 





10 times as much 
disinfection as would be obtained 
by normal winter ventilation. Dou- 
bling the amount of radiation from 
each fixture resulted in increasing 
the average (of 9 tests) to 116 
equivalent air changes per hour. 
The primary purpose of the study 
was to demonstrate the value of the 
method as a means of correlating 
clinical experience with sanitary 
ventilation by air disinfection. This 
was accomplished, together with a 
demonstration of potential elimina- 
tion (by means of sanitary ventila- 
tion) of air-borne infection during 
the winter comparable to that ob- 
tained by summer ventilation, 
when respiratory diseases decline 
markedly. 

In the third year of experimental 
studies, when supplementary irra- 
diation required retesting, an at- 
tempt was made to compensate fo! 
directional circulation. The infector 
and infectee were located on a 
room diagonal, about halfway from 
the center to opposite corners of 
the room. Tests were run in these 
positions and duplicated for re- 
versed positions. A general average 
of 142 lethes, or equivalent air 
changes per hour, was obtained 
from 17 such duplicate tests in the 
different rooms. The fact that in 


approximately 





each pair of tests the average of 
the larger was four times the av- 
erage of the smaller indicated the 
need of further study of disinfec- 
tion gradients between various 
points in the rooms before a more 
stable method of evaluating the 
performance of fixture designs 
could be devised 


Lethal Gradients” 


Disinfection gradienis in sanitary 
ventilation were obtained in school- 
rooms. Simultaneously samples 
were taken in the different corners 
of a rectangular room equipped 
with end wall fixtures. The lethal 
exposures in a series of 17 experi- 
ments were averaged on Fig. 1 
(upper). The valueS shown in Fig 
1 indicate the number of room air 
changes which would be required 
to effect the same reduction in air 
disinfection. As the air circulated 
from the infector around the room 
the number of bacteria decreased 
progressively, being in the third 
sampling corner about one-half 
what it was in the first. In the 
average of 12 runs in the centrally 
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Fig. 1—Lethal exposure of organisms atomized into one 
corner, and sampled at the other corners of irradiated class- 


room 


Values represent air changes per 


minute which 
would accomplish equivalent reduction in the room 
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Values represent 
vould accomplish equivalent reduction in the room 


Fig. 2—Lethal exposure of organisms atomized into center, 
and sampled at different distances and elevations of rooms 
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lighted square room (Fig. 1, lower) 
the effect was less pronounced; 
probably because the lethal gradi- 
ent depended more upon dilution 
with the irradiated atmosphere 
from the core of the room, than 
upon direct circulation through the 
irradiation. Local mixing might 
also be indicated by the lower value 
obtained in the corner near the in- 
fector. The value obtained in the 
corner opposite the infector approx- 
imated the average in the first and 
third corner in both sets of experi- 
ments. Since this more representa- 
tive test of average disinfection was 
about three-quarters of that ob- 
tained by the method used in the 
original experiments, the average 
results can readily be converted. 

In a second series of experiments, 
with the infector located in the 
center of the room, a small fan, 
with housing removed and sup- 
ported on a tripod above the atom- 
izer, was used to distribute the in- 
fected air in a horizontal direction. 
Samples were collected one-third, 
two-thirds and five-sixths of the 
distance from the center, at the 
middle of the long side, and also 
one foot below the ceiling at the 
first two stations. The average re- 
duction in bac‘eria from 81 runs in 
the rectangular room, expressed in 
lethes on Fig. 2 (upper), is consid- 
erably lower than in the first series 
(Fig. 1) but increases progressively 
at working level with distance from 
the infector. Organisms collected 
from the upper air of the rooms 


were many times more heavily ex- 
posed than those sampled at work- 
ing level, and the gradient was re- 
versed. The greater reduction in 
bacteria farther away from the 
light would seem to indicate circu- 
lation toward the wall at working 
level and in reverse direction above. 

Several factors could account for 
differences between these two 
methods shown in Figs. 1 and 2. 
Perhaps natural circulation  be- 
tween the chosen testing points 
(Fig. 2) was actually lower; but the 
small fan might also make a differ- 
ence. Slight stratification by the 
mushrooming of air, cooled by 
evaporation of infected droplets, 
was shown in 24 runs by an increase 
of 30 percent in reduction of organ- 
isms when a small heating element 
was suspended beneath the fan. 
Body warmth of occupants might 
similarly influence bacterial reduc- 
tion by increasing -circulation. 

Samples taken at a point two- 
thirds of the distance from the in- 
fector to the corner of the square 
room with the central hanging fix- 
ture compared more favorably with 
those taken by the previous method. 
The averages of 24 runs are shown 
in Fig. 2 (lower). Exposure to irra- 
diation of organisms sampled in 
the upper level was hardly more 
than double that at the lower level 
—contrasting sharply with the large 
differences observed in the room 
with end wall radiation fixtures. 
These observations would also seem 
to indicate more effective circula- 
tion through the irradiated core of 
the square room than through the 
more remote angles between the 
ceilings and the walls in the rec- 
tangular room. 
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Fig. 3—Average lethal exposure of organisms atomized into 
four quadrants and sampled at center of room 


Values represent air changes per minute which would accomplish equivalent 


reduction in the reom. (lew visered beam angle as in upper diagram, 


Fig. 1) 
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Average Lethal Exposure?’ 











A lethal gradient L., theoreti a)) p 
represents a statistical avera ” 
reduction of organisms passi1 “ 
an infinity of paths from inf cto, wu 
to infectee. The test actually ive: te 
a bacteriological average of th re. hi 
duction of a large number o 
ganisms carried on prevailing uw 
rents. The tests vary becau e 
fluctuations in air circulatior be. ye 
tween fixed points. These fluctua. fe” 
tions must also be averaged es 
gradient is used as an ind st 
sanitary ventilation. of 

Average lethal exposure, L, ™ 
ganisms circulating from an = 
pied through an irradiated Ue 
theoretically represents a statistica or 
average of an infinity of gradient te 
between occupants of a room. Th: : " 
average gradient derived in thes $0: 
studies was only 58 percent o i a 
lethal gradient previously used a ; ie 
an’ index of sanitary ventilation : a 

Gradients from a number of in- & val 
fectors to a single sampling poin B tio 
can also be averaged bacteriologi- : the 
cally in a method by which averag: per 
lethal exposure of test organism: naa 
atomized into four quadrants of a atic 
room is measured at the center (se: teri 
Fig. 3). By compensating for di- den 
rectional circulation, the test aver- ead 
ages disinfection gradients. Th the 
organisms are dispersed, with mas 
minimum of atmospheric stratifica- the: 
tion, or disturbance, from crowns B app 
little orifices in small vaporizer B cal 
In a series of nine comparative t¢ = 
conducted the average lethal « leth 
posure obtained by this method » , ani 
60 percent of lethal gradient fo: fren 
merly used as a standard of sani otra 
tary ventilation, or about 3 percs ing 
higher than the average lethal! gra- disir 
dient. This method is an improve- 
ment which simplifies the measure- Pro; 
ment of sanitary ventilation (Fis * 
3). U; 
Sanitary Ventilation by has | 

Chemical Disinfection tion 

Tedious scientific experiments !! gani. 
sanitary ventilation were require Bi encle 
to establish droplet nuclei contagio! of th 
by a process of elimination % on ¥ 
means of radiant disinfection. Sim- Hm ati 
ilar analysis will become necessa‘) # ¥oul 
in demonstrating the effect of san!- Prob! 
tary ventilation by chemical! disin- Hijo is 
fection with hygroscopic vapors. | Bisenic 
should not be assumed, as 5 pher 
sometimes been found convenie! seem 
that variations in lethal vapor co! Hmpcontr 
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» tion with water vapor. 


S vapor added at another. 





rations are non-existent in 
‘tice. Uniform vapor saturation, 


pr 
required for effective disinfection, 
cannot be maintained, either in 


time or space, amid fluctuating 
temperatures and humidities of 
habited atmospheres. 

yne purpose of heating and ven- 
tiation is to maintain comfortable 
temperatures indoors when outdoor 
air is cold. Steep temperature gra- 
dients make uniform saturation of 
yapor impossible, and cause inevi- 
table variations in lethal exposure 
of organisms added at one point, to 
For in- 
stance, concentrations saturated at 
the working level would be sub- 
saturated in the upper part of the 
room, where the temperature might 
be several degrees higher. Satura- 
tion in upper part of the room 
would mean supersaturation below. 
Puck* has shown that the problem 
is still further complicated by the 
fact that saturation of hygroscopic 
vapor is complementary to satura- 
Therefore, 
the lethal concentration of the va- 
por varies not only with tempera- 
ture, but also indirectly with vari- 
ations in relative humidity at dif- 
fering temperatures. Moreover, con- 
densation upon cold window panes 


~ 


Fand other surfaces obviously lowers 


the concentration in the room at- 
mosphere. Without evaluation of 
these factors, it is impossible to 
apply laboratory results on chemi- 
cal disinfection directly to sanitary 
ventilation. The integration of 
lethal exposure of standard test or- 
ganisms, drifting on air currents 
from one point to another, is the 
straightforward method of evaluat- 
ing chemical, as well as physical, 
disinfection in sanitary ventilation. 


Propagation of Infection 

in Time* 

Up to this point, consideration 
has been given only to the elimina- 
on by sanitary ventilation of or- 
ganisms constantly added to an 
enclosed atmosphere. Measurement 
of the addition rate of infection up- 
on which the equilibrium concen- 
Wation equally depends, at first 
would seem to be an independent 
problem. In view of the difficulties 
of isolating and identifying patho- 
genic organisms in natural atmos- 
pheres simple formulation might 
seem not too encouraging. On the 
contrary, however, deeper analysis 


of the dynamics of droplet nuclei 
infection discloses an implicit re- 
lationship: the infectees of one 
generation become the infectors of 
the next. Thus, the spread of con- 
tagious epidemics through enclosed 
atmospheres vitiated by the nuclei 
of droplets expelled by the occu- 
pants becomes a true chain reaction 
to be controlled by sanitary ven- 
tilation’. 

For theoretical epidemics in 
groups of like nature, similarly ex- 
posed, there has been mathematical 
expression of the autocatalytic na- 
ture of contagion, the power to grow 
like fire by its own activity. Thus 
Wilson and Worcester’ state that: 

Almost all workers in the analyti- 
cal theory of epidemics assume that 
the rate at which an _ infection 
passes in a population is propor- 
tional jointly to the product of the 
number of persons, 7, who are in- 
fectious and the number of per- 
sons, S, who are susceptible to the 


infection. 
This is called the law of mass 
action and may be written: 
ay rlS ar (4) 
where 
Cc rate of new infections 
r a constant, the effective contact 
rate 
I = number of persons who are in- 
fectious 
S number of persons who are sus- 
ceptible 


Effective Contact Rate‘ 

Every mother learns to expect all 
her children, who have not yet had 
measles, to come down with the 
disease within two weeks after one 
brings it home. In Providence, R. I., 
Chapin® found 80 to 90 percent of 
susceptible young children caught 
measles from a sick brother or sis- 
ter. Epidemiologists have generally 
confirmed this secondary attack 
rate, which they regard as a char- 
acteristic of contagious diseases of 
childhood. But if the effective con- 
tact rate represents the static dis- 
semination of the virus in space it 
also becomes a characteristic of the 
home. 

Only about one in 10 susceptible 
classmates on the average takes the 
disease from a pupil coming down 
with measles while attending class. 
As compared with the high sec- 
ondary attack rate in the home this 
effective contact rate of 10 percent 
in the classroom may seem unim- 
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pressive. But it represents only thi 
static spread of the disease in the 
first generation; school children 
usually attend classes until symp 
toms appear and by re-exposing the 
class give rise to a second genera- 
tion. This linkage of cases in one 
generation to infectors of the next 
forges chains of successive genera- 
tions of infection 

for instance, the chain 
percent 


Consider, 
of generations for a 10 
effective contact rate when a mem- 


ber of a class containing 20 sus- 
ceptible pupils comes down with 
measles. Among the 19 remaining 


susceptible classmates it would be 
expected that two would contact the 
disease within the next two weeks; 
these would re-expose the remain- 
ing 17, giving rise to three more 
cases in the second generation. Ex- 
posure of the 14 susceptible pupils 
to three cases should yield five cases 
in the third generation, four in the 
next, two in the fifth, and the epi- 
demic would end with a single case 
in the sixth generation; two 
ceptible pupils escaping infection 
Seventeen cases among the 19 ex- 
posed susceptible pupils gives a 
total attack rate of almost 90 per- 
cent or about equal to the secondary 
attack rate in the home. But in the 
home they resulted from an 80 or 90 
percent effective contact rate in the 


sus- 


first generation. This intensive stat- 
ic dissemination of infection in 
space accomplished in one genera- 
tion what required six generations 
of propagation of contagion in time 
with an effective contact rate of 10 
percent in the schoolroom 


With less than 10 susceptible pu- 
pils per classroom it would not be 
expected that on the average one 
would catch the disease from a 
classmate coming down with mea- 
sles; by scattering the susceptible 
pupils through classes who have 
had measles the epidemic cannot 
propagate in time’. Obviously, while 
cases exceed infectors, rS is greater 
than unity and generations are 
growing, reach a steady state at the 
peak of the epidemic when rS 1, 
and decline when infectors exceed 
cases, or rS falls pelow unity 
The density of susceptible persons, 
Sy, at the epidemic peak, or the re- 
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ciprocal of the effective contact rate, 
is called the threshold, because if 
this density is not maintained by 
accession of persons susceptible to 
the disease, as when contagion be- 
comes endemic, cases are sporadic 
and the disease dies out. 


Sanitary Ventilation’ 

The amount of infected air 
breathed in a given time by suscep- 
tible persons is proportional to S 
(the number of susceptible per- 
sons); the amount of droplet nuclei 
infection contributed to the air by 
the previous generation of cases to 
I (the number of cases); and the 
dilution of infection afforded by 


ventilation to r, or to the reciprocal. 


of V.S, where V; represents ventila- 
tion per susceptible occupant. Since 
rS,; becomes unity at threshold 
density of susceptibles, ventilation 
per susceptible occupant at this 
density, V;, becomes the natural 
sanitary unit of ventilation. The 
law of mass action, as applied to 
air-borne contagion, then becomes: 

IV; 

Cc sislatee 

V; 
and in terms of V« as the sanitary 
unit of ventilaiion the formula for 

sanitary ventilation reduces to: 

I 

vy, = — 

z 
or the reciprocal of the effective 
contact rate. Only below threshold 
ventilation, or when V: is less 
than V,;, can droplet nuclei con- 
tagion become epidemic; cases are 
sporadic when V, exceeds V,;, and 

the infection dies out. 


Threshold Sanitary 

Ventilation” 

There remains then only the hy- 
gienic specification of sanitary ven- 
tilation which is a more ambitious 
problem. Yet, within a decade, 
medical opinion has abandoned the 
conviction that air could be but an 
insignificant vehicle of infection, in 
favor of a theory that the indoor 
air we breathe accounts for much 
of our respiratory illness during the 
winter. Summer ventilation, on the 
contrary, will not support conta- 
gious epidemics’. The maximum 
ventilation capable of maintaining 
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Table 1—Equivalent Recirculation 


Beam Elevation L L/Lo LWA L/A 
High 1.2 0.31 3.1 0.96 
ie ‘ 8.2 0.64 1.0 0.62 
Low with visor.. 3.7 0.36 2.6 0.96 
L negative natural logarithm of fraction of survivors. 
Le 500 times product of mean ray length in feet, lethal flux in watts, and time in n 
divided by room volume in cubic feet. 
A equivalent recirculation through irradiation, Le, in exchanges or overturns per | 


infection introduced into aggrega- 
tions of susceptible individuals is 
threshold sanitary ventilation—the 
minimum hygienic specification. 


Studies of the dynamic spread of 
contagion in classrooms* suggest a 
threshold of about five times normal 
winter ventilation (i.e. about 5 x 30 
cfm per pupil), theoretically attain- 
able by one foot watt of irradiation 
per pupil with the efficiency of dis- 
infection determined in these stu- 
dies. Considering how sensitive 
radiant disinfection is to moisture, 
and also in view of the practical 
exigencies of sanitary ventilation 
and the uncertain values assumed 
in the theory, as well as the low 
cost of irradiation, good engineering 
dictates the fullest practicable util- 
ization of available natural circula- 
tion. Table 1 condenses and inter- 
prets the results of these studies of 
sanitary ventilation which checked 
the dynamic spread of epidemic 
childhood contagions in classrooms 
during 21 school years’ experience’. 
Six foot watts of irradiation per 
pupil exceeded threshold sanitary 
ventilation in classrooms during the 
winter’. Scientific definitions, prin- 
ciples, formulations, and derivations 
of factors governing the formula- 
tions of the radiant disinfection of 
air are being summarized in a paper 
being prepared by the author. 
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B. H. JENNINGS, Evanston 
(WRITTEN): Professor Wells is to b 
congratulated on his fine pape 
which analyzes the probabilities 
air-borne infection taking place an¢ 
discusses the problems associated 
with setting up standards for mea: 
uring sanitary ventilation. Mu 
work needs to be done in this c 
nection and it is important to bri 
it before the attention of ventilat 
and sanitary engineers. 

I would like to add a few word 
concerning sanitary ventilation | 
chemical disinfection which is | 
well understood than radiant disi 
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fection. Much of the earlier wor Cc} 
with chemical disinfection was con- B§ p, 
cerned with, establishing chemic By; 
atmospheres in a treated space ° B® no 
such quality that immediate killing BR 

of all bacteria occurred. This desir Sp 
able objective can be accomplishe¢ Le 
with triethylene glycol vapor of ade- R 

quate concentration, under conc- Sr 
tions where relative humidity |s 0° de 
excessively high nor excessively 10% wo 
This requires concentrations at 75! pr 
of approximately 0.004 milligram me 
triethylene glycol per liter of | 
and the fog limit for the triethy!e po! 
glycol vapor is approached. A wit 
ethylene glycol fog is not delete de 
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is, but it is objectionable from an 
pearance viewpoint and from the 
ssibility of condensation on cold 
irfaces. 

Recent work in this field has been 
wnnducted in connection with inves- 
‘igating the air-sterilization effec- 
iveness of glycol vapor in relatively 
yw concentrations, namely in the 
ange 0.001 to 0.002 milligram per 
iter of air. Controlled bacterial 
tests show that killing of all bac- 
teria is not instantaneous but an 
extremely great reduction in bacte- 
rial colony count occurs and, in 
time, test plates show no evidence 
of any bacterial life remaining in a 


treated room. Some of the elimina- 
tion of bacterial activity can be 
attributed to the natural dying out 
rate, but the greater portion of it 
appears definitely to take place be- 
cause of the triethylene-glycol-va- 
por action. 

Standards for such air steriliza- 
tion should also be set up, and more 
papers of the type of this fine paper 
by Professor Wells should be pre- 
sented before the Society 


AUTHOR'S CLOSURE: The generous 
remarks of Professor Jennings’ are 
especially appreciated because he 
has devoted so much time in recent 





New Chapter at Shreveport 


The organization meeting of the 
Shreveport Chapter was held May 6 
in the Council Chamber of City Hall 
with A. H. Otto presiding as tem- 
porary chairman. Officers were 
nominated and the following were 
elected: President—w. E. 
FitzGerald; Vice President—E. J. 
Kearby; Treasurer—B. E. Segall, 
Jr.. Secretary—O. J. Dykes, Jr.; 
Board of Governors—A. H. Otto, R. 
M. Hood, and M. A. Hudson. Imme- 
diately following the election the 
new officers took charge and Presi- 
dent FitzGerald gave a resumé of 
the circumstances surrounding the 
formation of the Shreveport Chap- 
ter and outlined the plans for fu- 
ture meetings. Standing committees 
were then appointed as follows: 
Membership Committee composed 
f E. J. Kearby, Chairman, R. F. 
Zimmerman, B. E. Segall, Sr., P. H. 
Kolb, and P. O. Rottman. Meeting 
Committee composed of A. H. Otto, 
Chairman, M. A. Hudson, O. J. 
Dykes, Jr., J. B. Struwe and M. M. 
Heller. Finance Committee com- 
posed of B. E. Segall, Jr., Chairman, 
C. E. Richardson, S. W. Beaty, T. E. 
Spangenberg, and A. L. Zwally. 
Legislative Committee composed of 
R. M. Hood, Chairman, M. W. Finuf, 
Sr.. and W. H. Cheatwood. It was 
decided that the Board of Governors 
would submit by-laws for the ap- 
proval of the chapter at a business 
meeting in the near future. 

rhe Charter meeting of Shreve- 
port Chapter was held at Monsours 
with 63 present on May 19. Presi- 
dent FitzGerald welcomed the group 


and A. H. Otto, chairman of the 
meetings committee, conducted the 
program. R. F. Taylor, Houston, 
Tex., member of the Society’s Coun- 
cil, spoke of the Aims and Ambitions 
of ASHVE and presented the char- 
ter on behalf of the Council. A. V. 
Hutchinson, New York, N. Y., secre- 
tary of the Society, spoke briefly 
on chapter activities and opera- 
tion. C. Rollins Gardner, Dallas, 











years to the study of sanitary ven- 


tilation by chemical disinfection 
His discussion emphasizes the dis- 
tinction between sterilizing air in 
a laboratory experiment and the 
practice of air disinfection in sani- 
tary ventilation; sterilization is not 
necessary to prevent the dynamic 
spread of airborne contagion 

I heartily agree with his state- 
ment that much work needs to be 
done by sanitary and ventilation 
engineers 


Tex., president of the North Texas 
Chapter, and D. M. Mills, Houston, 
Tex., president of the South Texas 
Chapter, told of the value of chap 
ter membership 

The main speaker of the evening 
was Carl F. Boester, Lafayette, Ind., 
director of Housing Research, Pur- 
due University, and Member of 
Council, whose subject was Reverse 
Cycle Refrigeration Combined with 
Radiant Heating as Applied to Small 
Homes. Following Mr. Boester’s talk 
there was an interesting discussion 


Heat Conduction With Engineering 
and Geological Application 


By L. R. Ingersoll, O. J. Zobel and A. C. Ingersoll 


This book will provide convenient 
references for engineers covering 
the theory and application of heat 
conduction. Typical chapters on 
conduction of heat are: Steady 
State—One Dimension; Steady State 
—More than One Dimension; and 
Periodic Flow—One Dimension. 

Beginning with an introduction of 
symbols, definitions and fundamen- 
tal heat conduction equations, the 
book treats heat flow in steady state 
in one and more dimensions. This 
is followed by a chapter on Periodic 
Heat Flow, and a chapter on the 
Fourier Series. 

Linear Heat Flow is discussed, and 
typical applications are made to 
conduction in soil, concrete walls, 
metal and wood blocks, etc. Appli- 
cations to practical cases involve 
heating of fireproof walls, freezing 
and thawing of soil, removal of 
shrink-fitted metal shapes, estimat- 
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ing of earth cooling rates, and age 
of the earth. 

The instantaneous and continu- 
ous heat source theory, as used by 
Kelvin and others, is developed in 
relation to heating and cooling of 
solids, and in finding earth temper- 
atures resulting from addition or 
extraction of heat from the earth 

Examples are given to show meth- 
ods of calculating temperatures in 
buried pipes such as used in heat 
pump installations. One chapter is 
devoted to problems involving 
freezing and thawing of ice 

Auxiliary methods are given for 
solving heat conduction problems 
by graphical, electrical and compu- 
tational processes. The final chap- 
ter covers methods of determining 
thermal conductivity constants 

The book is published by the 
McGraw-Hill Book Co., New York, 
and is sold at $4.00 a copy 
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Weather Station at the summit Mr. and Mrs. A. A. Bearman, New York, N. Y. and R. D. Madison. ; 
Buffalo. N. Y. 
Pre 
ina 
rl 





All Aboard! yriita 
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Mr. and Mrs. H. Berkley Hedges, Wynecote, Pa. 


—~-tB 


Ist Viee Pres. A. E. Stacey. Jr. 
s Syracuse, N. Y. 











Pres. G. L. Tuve, L. N. Hunter, chair- (1. to r.) C. Rollins Gardner, Dallas, Tex.. W. R. Moore, R. L. Byers. 
man, Committee on Research, and Dr. Cleveland, Ohio 
Thomas Bedford, London, England 


(il. to r.) Mes. Avery. Messrs. Leopold, 
Williams. Haines, Mrs. Haines, Messrs. 
Osborn and Shipp with the catch 
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the Society’s 55th Annual Meeting, 
which will be held in Chicago dur- 
ing the fourth week of January 
1949. 

The Illinois Chapter will be host 
for the occasion, and C. M. Burnam, 
Jr., its president, announces the 
following Committee on Arrange- 
ments: W. A. Kuechenberg, general 
chairman; J.H. Milliken, vice chair- 
man; M. J. Bamond and H. G. 
Chapin, banquet; J. S. Kearney, en- 
tertainment; G. W. Bornquist, er- 
position; P. J. Marschall, finance; 
O. J. Prentice, publicity; M. W. 
Bishop, reception; and G. V. Zintel, 
sessions. 

Meeting headquarters will be at 
the Stevens Hotel, and the other 
hotels cooperating in housing those 
who plan to attend the Society’s 
Annual Meeting and the 9th Inter- 
national Heating and Ventilating 
Exposition are: Allerton, Ambassa- 
dor East, Atlantic, Bismarck, 
Blackstone, Brevoort, Chicagoan, 
Congress, Continental, Hamilton, 
Harrison, Knickerbocker, LaSalle, 
Maryland, Midland, Morrison, 
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Clair, Sherman, Sherry, Shoreland, 
Stock Yards Inn, and the Wacker. 

The Program Committee is plan- 
ning five technical sessions, begin- 
ning on Mdhday, January 24, and 
it is expected that among the sub- 
jects to be discussed will be fuels, 
industrial ventilation, physiological 
reactions to environment, and re- 
search reports on subjects now be- 
ing investigated at the Society’s 
Laboratory and at cooperating Uni- 
versities. 

The local Committee on Arrange- 
ments of the Illinois Chapter is now 





W. A. Kuechenberg 
General Chairman 


Committee on Arrangements 
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a social hour for members 
ladies, and the banquet. S| 
events for ladies will be annou 
later. 

During the month of Augu: 
planned to send to all m 
special hotel reservation form 
it is hoped that requests 
filed promptly with the hotel 
member's choice. Adequate at 
modations have been reserved a 
various hotels to meet the re 
ments of all who will attend 
meeting and exposition 

The 9th International He 
and Ventilating Exposition v 
held at the International A: 
theatre, and over 300 exhi 
have reserved all available 

From al] indications this v 
the Society’s largest meetin: 
the most extensive exposit! 
heating and ventilating equi! 

The Illinois Chapter me 
look forward to welcoming mé 
of the Society from all parts 
world during the week of J: 
24-28, 1949. 
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/\Summary of Local 6 


Chapter Meetings* 


Atlania—June 11, 1948. An enter- 
taining program was presented at 
the last meeting of the season, first 
a “technical paper” presented by 
jvan Garovitch, was a burlesque by 
a professional comedian. Various 
interruptions prevented the deliv- 
ery of the “President’s Message” by 
Pres. L. L. Barnes. After a “Report 
From Rio’, by S. W. Boyd, a fashion 
show with the new look was put on 
by the male members of Atlanta 
Chapter, who displayed the latest 
in women’s fashions. The models 
(2?) were Messrs. Sheehan, Kagey, 
Fenn, Crowley, and Hizhtower. At- 
tendance 69. Attendance ratio 0.60. 


Connecticut—June 25, 1948. A non- 
technical meeting was held at the 
Avon Country Club, Avon, Conn., 
foliowing dinner and a golf game. 
A short business meeting was held 
at which the members unanimously 
approved an amendment to the 
chapter by-laws which increases 
the annual dues of all members and 
associate members. An entertain- 
ment program concluded the day’s 
events. Attendance 62. Attendance 
ratio 0.27. 


Indiana—May 28, 1948. The re- 
tiring President, I. W. Cotton, ex- 
pressed his appreciation for the 
cooperation of all members in the 
administration of chapter activities 
for the past year, and turned the 
meeting over to C. J. Carlson, chair- 
man of the nominating committee, 
who announced the election of offi- 
cers as follows: President—P. R. 
Jordan; Vice President—W. R. 
Fenstermaker; Secretary—cC. F. A. 
Locke; Treasurer—F. A. Stickle; 
Board of Governors—W. E. Goohs, 
C. H. Hagedon, and I. W. Cotton. 
The appointment of Mr. Cotton as 

Note: The attendance ratios shown rep- 
resent the membership attendance divided 
by the chapter membership. These ratios 
Ww! be useful as a partial indication of in- 
terest shown by local chapter members in 
us types of subjects programmed by the 


us chapters and may be useful in 
ing on subjects for chapter meetings 


a-<« 


chapter delegate to the Semi- 
Annual Meefmg, with G. B. Supple 
as the alternate, was announced 
P. R. Jordan reported that $162.50 
had been received from chapter 
members for the Research Mort- 
gage Retirement Fund, and Treas 
F. S. Boone reported a bank balance 
of $656.57. The program was then 
turned over to J. H. Niesse who in- 
troduced F. M. Johnson, Surface 
Combustion Corp. Toledo, Ohio, who 
talked on Dehumidifying Equip- 
ment and i's Relationship to Air 
Conditioning 


Memphis—June 21, 1948. Follow- 
ing the introduction of the standing 
committees by Pres. E. E. Scott, past 
president’s pins were presented to 
T. J. O’Brien, R. H. Hoshall, and 
N. C. Ledbetter. A film entitled, 
Water, Water, Everywhere, was 
shown through the courtesy of the 
American Cyanamid Co. This sound 
film, dealing with the treatment of 
water by ionization, was in techni- 
color. On the basis of the reports 
from the cards mailed to the mem- 
bership regarding the change in 
meeting nights, it was agreed to 
continue on the third Monday night 
in the month. Attendance 23. At- 
tendance ratio 0.34. 


Montreal—June 9, 1948. The com- 
mittee for the golf meet, held at 
the Whitlock Golf and Country 
Club, consisted of Jack Wright, F. A 
Sheppard, and B. J. Horsburgh. Leo 
Garneau presided at the meeting, 
and then turned the presentation 
of awards over to Mr. Horsburgh. 
Attendance 55. 


Montreal—May 18, 1948. At a 
luncheon meeting George 
Ganetakos made a brief informal 
talk and A. McPherson then gave a 
running commentary on some mov- 
ing pictures taken by Mr. Ganetakos 
at various golf meets during the 
past two years. Attendance 35. 
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North Texas—June 21, 1948. J. P 
Ashcraft, program chairman, in- 
troduced the speaker of the evening, 
H. L. DeVines, mechanical engineer 
Houston, Tex., and member of the 
South Texas Chapter, who gave an 
enlightening and educational talk 
cn the Atomic Theory as Applied to 
Air Conditioning. He pointed out 
many new connection 
with the generation of atomic en- 
ergy for air conditioning purposes 
A lively discussion followed, which 
lasted until adjournment. Attend- 
Attendance ratio 0.50 


sources in 


ance 92 


Rocky Mountain—May 5, 1948 
P. W. Young introduced the guest 
speaker, G. A. Voorhees, of the Na 
tional Warm Air Heating and Ai? 
Conditioning Association, who spoke 
on recent work in the Research 
Residence at the University of Illi- 
nois. Mr. Voorhees said that ex- 
periments on ceiling panel heating 
alternated at two-week intervals 
with warm air heating, showed a 17 
percent greater fuel consumption 
for panel heating, due perhaps to 
inadequate insulation in the ceiling, 
and the best heating results were 
obtained with a combination of 
panel and warm air heating. Ac- 
cording to Mr 
often neglected or given insufficient 
attention in heating design are? (1) 
accurate determination of heating 
requirement; (2) proper location 
and sizing of air diffusers and re- 
turns, and (3) adequate control 
equipment. An active discussion fol- 
lowed the talk. Attendance 39. At- 
tendance ratio 0.29. 


Voorhees, factors 


Southwest Texas—July 7, 1948. 
Aims and Activities of the Society 
was the title of the talk given by 
Reg. F. Tayor, Houston, Tex., a 
member of the Society’s Council 
The chairman of the committee, ap- 
pointed to compile a constitution 
and set of by-laws, presented the 
committee’s suggested work for ap- 
proval, and after considerable dis- 
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cussion, it was voted to accept the 
by-laws. Officers elected to serve 
until December 31, 1948 are: Presi- 
dent—G. R. Rhine; Vice President— 
L. S. Pawkett; Secretary-Treasurer 

I. W. Wilkie. As an added feature, 
H. L. DeVines presented his demon- 
stration model and discussion of 
the Atomic Theory as Applied to 
Air Conditioning. Attendance 39. 
Attendance ratio 0.86. 


Washington—May 12, 1948. The 
meeting opened with a humorous 
talk, along the pattern of the late 
Robert Benchley, by F. J. Weiss, in 
which he gave an imaginary audit 
of the Chapter’s books. This exposé 
provoked many laughs and was a 
pleasant and diverting surprise. 
J. G. Muirheid, secretary, then re- 
ferred to an address to be delivered 
before the District of Columbia So- 
ciety of Engineers by Dr. D. B. 
Steinman, authority on engineering 
registration laws. After introducing 
the new chapter officers, A. S. Gates, 
Jr., vice president, mentioned that 
the number of Associate Members 
of the Society was out of proportion 
to the number of Members on the 
rolls, and he urged all eligible As- 
sociate Members to apply for ad- 


Western New York 
Chapter Officers 


> « rat 





(1. to r. seated) Edwin Woolcock, 
president; F. J. Weber, Ist vice presi- 
dent; (standing) T. F. Killeen, secre- 
tary; J. H. Bryce, 2nd vice president; 
G. E. Adema, retiring president 
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vancement. Two sound films were 
then shown, one of an atom bomb 
documentary short subject, and the 
other a color cartoon depicting life 
in Bugville and the community’s 
demise on the entrance of ultra- 
violet rays. The latter film served 
to illustrate the address presented 
by H. C. McInteer, B&astern Ultra- 
violet Co., on the Effect of Ultra- 
Violet Radiation on Air Borne Bac- 
teria. Mr. McInteer described the 
types of ultra-violet rays and the 
advantages of each. He listed the 
hazards of ultra-violet installations 
and suggested several safety meas- 
ures. Several typical installations 
were described. Mr. McInteer stated 
that the purpose of his talk was to 
focus attention on the potentiali- 
ties of the ultra-violet ray. Attend- 
ance 43. Attendance ratio 0.11. 


Student Branches 


Purdue Student Branch—July 7, 
1948. Robert Bonwell, graduate of 
Purdue University, conducted an in- 
teresting discussion on the Practical 
Aspects of Warm Air Panel Heating. 
Among the facts stressed in the dis- 
cussion was the restriction of warm 
air panel heating to new homes be- 
cause of the high construction cost 
of drop ceilings in old homes. He 
Stated that furnace fuels are re- 
stricted to gas, oil, or electricity, 
since such a system requires an 
instantaneous and variable heat 
supply. In his discussiom Mr. 
Bonwell included the showing of 
typical fittings used in a warm air 
panel system. A diagram of a house 
was drawn to illustrate the charac- 
teristics of a warm air distribution 
system and he pointed out that 
effective design requires that the 
warm air reach the outside walls as 
quickly as possible. An informative 
question and answer period fol- 
lowed. J. H. Miller reported on the 
work being carried on by his mem- 
bership committee in the organiza- 
tion of a membership data card 
file, and B. E. Petry, chairman of 
th2 program committee, conducted 
a short discussion on plans for a 
picnic to be held during the sum- 
mer semester. After an expression 
of gratitude to Mr. Bonwell and the 
introduction of guests, R. G. James, 
chairman, announced that the first 
fall meeting would be held on Oc- 
tober 13. Attendance 28. 
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A. J. OFFNER RETIRES 


Alfred J. Offner, consulting e 
neer and former president 
treasurer of the Society, annouw. 
his retirement from active prac 
on September 1, 1948. 

He opened his own consu! 
offices in 1930, and has designed 
mechanical equipment for nu 
ous government, commercial, 
private’ buildings in the U: 
States, Europe, South America 
Asia. Mr. Offner served as p 
dent of the Society’s New \ 
Chapter, also as president of 
New York Association of Consu: 
Engineers, and is a member of 
board of governors of the New \ 
Building Congress. He is listex 
both Who’s Who in Engineering 
in Who’s Who in America 
Offner lives at 160-15 llth Ave 
Beechhurst, L. I., N. Y. 


MILLER NEW DEAN 
AT MICHIGAN STATE 


Lorin G. Miller has been app 
ed Dean of the School of Engines 


q 














ing at Michigan State College, Fas! 


Lansing, Mich. Dean Miller, wh 


assumed his new post on July 1 
been head of the department 


Mechanical Engineering since 1935 


Dean Miller joined the ASHVE i 


1933, and served on the Cou 
1942-44. In 1946 he was eclcecte 


serve a three-year term as a men 


ber of the Committee on Resear 
At present he is serving on the R 
search Technical Advisory Comm 


tees on Air Cleaning, Air Distribu 


tion, and Physiological Resear 
He is an active member ofl 


Western Michigan Chapter, wher 


he has served as vice president 
president in 1935 and 1936 resp 
tively. 

He also served as president o 
Michigan Chapter of the Ame! 
Society for Engineering Edu 
and at present is a member o 
Short Course Committee of JBR 

Dean Miller received his BA 


D 


1910 and BS. in Electrical Fng)- 


neering in 1911 from Highland Pa: 


College, Des Moines, Ia., and 
advanced graduate work at 


x 


Massachusetts Institute of Techno:- 


ogy. Before coming to Michiga 


D 


State College in 1929, as professo! 


of mechanical engineering, he 


been employed with the Wester 


Electric Company and as a pr 


eee enone, Bawa ame, FP cs ——_ 


194. 








fessor at the University of Wiscon- 
si 

He succeeds Dean Henry B. Dirks, 
retired, and his appointment is con- 





Sidered significant in view of the 
College’s current expansion and 
modernization of engineering facili- 
ties. 











Candidates for Membership 


The Constitution of the Society, as now amended, requires the following mode of procedure in voting on applicants for 
membership in the Society. All applications for membership are to be sent to the Secretary and the names of applicants and 
the r references shall be printed in the next issue of the JourNnat of the Society or sent to the members in other approved 
manner as ordered by the Council. When the replies are received from references, the candidate's application shall be sub- 
mitted to and acted upon by the Committee on Admission and Advancement as soon as possible 

When the Committee on Admission and Advancement has acted favorably upon a Candidate's application and assigned 
his grade, the Council shall vote upon the election of the proposed Candidate for membership by letter ballot. During the 
past month 69 applications for membership have been received and the names of these men and their sponsors are pub- 


lished in the following list. 


Members are requested to scrutinize the list with care. 


The Committee on Admission and Advancement, and in turn 


the Council, urge members to assume their share of responsibility of receiving these candidates into membership by ad 
vising the Secretary promptly of any whose eligibility for membership is in any way questioned. 
All correspondence in regard to such matters is strictly confidential, and is solely for the good of the Society, which it is 


the duty of every member to promote. 


Unless objection is made by some member by September 25, 1948, these candidates will be balloted upon by the Council 
Those elected to membership will be notified by the Secretary immediately after election 


Auten, Eucene P., Sales, Crane Co. 
Proposers: R. M. Towne, R. H. 
Liniger. Seconpers: D. O. Mead, C. I. 
Vinsonhaler. 


Barsour, Ronatp G., Chief Elec. & 
Mech. Engr., T. Pringle & Son Lid. 
Proposers: A. E. Horsburgh, F. G. 
Phipps. Seconpers: Robert Clapperton, 
H. G. S. Murray. 

BrarnerD, J. L., Partner, A. Wilcox Co. 
Proposers: C. A. Pangborn, R. H. 
Liniger. Seconpers: D. O. Mead, R. 
O. Wesley. 

BrANCHE, WiLuiAM H., Project Engr., 
Bryant Heater Co. Proposers: W. R. 
Teller, K. T. Davis. Seconpers: H. W. 
Heisterkamp, C. G. Allen. 

Brown, Ross E., Application Engr., 
Minneapolis-Honeywell Regulator Co. 
Proposers: W. R. Lee, F. M. Thomas. 
Seconpers: A. D. Holmes, H. W. 
Meinholtz. 


Cornett, Cuarwes L., Jr., Designer, C. F. 
Braun & Co. Proposers: R. S. Farr, 
Maron Kennedy. Seconpers: Leo 
Hungerford, L. J. Helms. 


Dancy, F. M., Application Engr., York 
Products Div.. Modern Appliances 
Inc. Proposers: D. S. Sterner, R. L. 
Beach. Seconpers: E. C. Harper, S. N. 
Roberts. 

Davis, H. F., Student, Purdue Univer- 
sity. Proposers: F. B. Morse, H. G. 
Pfennig. Seconpers: J. H. Miller, 
R. G. James. 

Dawson, Donan F., Mech. Enar., C. F. 
Braun & Co. Proposers: R. S. Farr, 
Maron Kennedy. Seconpers: Leo 
Hungerford, L. J. Helms. 

Dover, G. Kent, Sales Engr. Chase 
Brass & Copper Co. Proposers: J. W. 
Scharres, A. N. Nelson. Sreconpers: 
C. C. Graves, F. W. Thompson. 

Dever, Epon O., Product Engr., Mastic 
Asphalt Corp. Proposers: M. S. 
Wunderlich, L. H. Mattes*. Seconpers: 
H. H. Reinecke*, C. P. Larson. 


Non-Member 


Ecuots, M. Patron, Jr., Sales Engr., 
York Corp. Proposers: M. M. Crout, 
R. L. Beach. Seconpers: E. C. Harper, 
I. B. Kagey. 

Err, N. W., Student, University of Illi- 
nois. Proposers: R. J. Martin*, Francis 
Seyfarth*. Seconpers: H. D. Bareither, 
D. G. Ryan*. 

GENCARELLI, Georce C., Engr., Armo 
Cooling & Ventilating Co. Proposers: 
P. J. Barbieri, Peter Franck. Seconp- 
ers: Joshua Kheel, Murray Gordon’. 

Gonzatez, Jose I, Instructor, Purdue 
University. Proposers: Y. S 
Touloukian, F. B. Morse. Seconpers: 
W. T. Miller, C. F. Warner. 


Hace, Artuur B., Prof. Engr. Proposers: 
Roger Macnamara, G. P. Patterson. 
Seconpers: R. B. Dowdy, Bob Molnari. 

Harpy, James W., Owner, James W. 
Hardy, Htg. Contr. Proposers: M. J. 
Bamond, H. F. Stamps. Se&conpers: 
G. W. Bornquist, C. M. Burnam, Jr. 

Hepner, Ray, Service Mgr., Slawson 
Equipment Co. Proposers: J. J. 
LaSalvia, S. F. Frensdorf. Seconpers: 
L. E. Slawson, L. C. Burkes. 

Hiscock, Wiiu1aMm J., Dist. Sales Engr., 
Vapor Car Heating Co. Proposers: 
Milner Noble, L. H. Fritzberg. Sec- 
onverS: L. A. Childs, R. P. Allsop. 

HorrMan, Louts B., Sales Engr., Hoffman 
& Hoffman Co. Proposers: E. S. 
deWitt, H. B. Hoffman. Seconpers: 
E. G. Embree, R. M. Warren, Jr. 


IMMING, CorNELL A., Vice Pres., O. A. 
Wendt Co. Proposers: M. J. Bamond, 
C. M. Burnam, Jr. Seconpers: F. W. 
Thompson, W. A. Kuechenberg. 


Jounson, Lioyp R., Sales Mgr., Guy E. 
Murphy Co. Proposers: E. F. Hyde, 
W. B. Dixon. Seconpers: B. H. 
Bigham, R. G. Hurlburt. 

Jounson, Roy W., Partner, Johnson & 
Lenz (Advancement). Proposers: R 
H. Hoshall, N. C. Ledbetter. Seconp- 
ers: J. D. Flinn, C. S. Fischer 


Kessevcer, CHArLEs J., Bldg. Supt., Phil- 
tower Bldg. Proposers: W. R. Lee. 
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Edwin Jones SECONDERS Jj. E 
Buckley*, H. W. Looney* 

Kuee., Josuvua, Pres., Colby Air Condi- 
tioning Corp. PROPOSERS: Peter 
Franck, Ralph Torop. Seconpers: P 
J. Barbieri, H. M. Weitzner*. 

Kimsre.i, Jack T., Asst. Prof. of Mech 
Engrg., University of Missouri. Pro- 
posers: R. L. Scorah*, M. M. Bolstad* 
Seconpers: W. H. Miller*, Paul 
Ogden*. 

Kirscu, W. R., Partner, C. S. Guenzel 
Co. Proposers: G. E. Merwin, P. J 
Pospisil. Seconpers: G. W. Colburn, 
F. W. McCarthy. 

Krrec, Tom E., Federal Supply Co. Pro- 
posers: E. F. Dawson, G. T. Donceel 
Seconpners: E. T. P. Ellingson, J. H. 
Spaan. 

Krock, Tuomas P., Dir. of Govt. Serv- 
ices, Design Service Co. Proposers: 
L. E. Seeley, S. K. Smith. Seconpers: 
E. G. Carrier, R. L. Blanding 

Kupetz, Francis, Co-Owner, Kupetz 
Bros. Htg. & Plbg. Co. Prorosers 
L. F. Tierney, F. C. McIntosh. Sec- 
onpers: W. F. Stanger, A. R. Borton 


LanG, R. E., Plant Engr., Western Elec- 
tric Co., Inc. Proposers: Joseph Davis, 
J. H. Bryce. Seconpers: M. C. Beman, 
E. P. Brown. 

Laverty, Frank J., Designing Engr.., 
U. S. Bureau of Reclamation. Pro- 
posers: J. E. McNevin, F. L. Adams 
Seconvers: G. D. Maves, E. J 
McEahern. 

Lerrancois, J. G., Partner-Owner, 
Lefrancois & Laflamme. Proposers 
T. H. Worthington, R. A. Standring 
Seconpers: Leo Garneau, B. J 
Horsburgh. 

Lenz, Atrrep W., Partner, Johnson & 
Lenz (Advancement) PROPOSERS 
N. C. Ledbetter, R. H. Hoshall. Sec- 
onpers: J. D. Flinn, C. S. Fischer 


MacKenzie, K. W., Product Mgr., 
Raytheon Mfg. Co. Proposers: A. J 
Hess, F. H. Brigham. Seconpers: C 
R. Swaney, N. J. H. Shaw. 
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Macuire, Hucu E., Designer, C. F. Braun 
& Co. Proposers: R. S. Farr, Maron 
Kennedy. Seconpers: Leo Hungerford, 
L. J. Helms. 

Mayes, Ricuarp A., Sales Engr., West- 
inghouse Electric Corp., Sturtevant 
Div. Proposers: S. A. Ellsberry, Jr., 
M. J. Murray. Seconvers: J. C. Chase, 
Oslin Nation. 

McDorman, Wiu1aM A., Lustron Corp. 
Proposers: A. I. Brown, S. M. Marco*. 
Seconpers: S. R. Beitler*, C. A. 
Norman’. 

McMawnvs, P. L., Sales Engr., Worthing- 
ton Pump & Machinery Corp. Pro- 
posers: E. A. Ponder, J. D. Kroeker. 
Seconpers: R. C. Chewning, K. H. 
Hanson. 

Mites, Verpie W., Htg. & Indus. Engr., 
Oklahoma Natural Gas Co. Proposers: 
W. R. Lee, F. M. Thomas. Seconpers: 
A. D. Holmes, R. W. Winget. 

Moore, Cart W., Pres., J. L. Heath Co. 
Proposers: A. D. Holmes, Edwin 
Jones. Seconpers: H. W. Meinholtz, 
W. R. Lee. 


Nasu, Ricwarp C., Branch Mgr., Ameri- 
can Radiator & Standard Sanitary 
Corp. Proposers: W. E. FitzGerald, 
R. F. FitzGerald. Seconpers: A. H. 
Otto, B. Segall, Jr. 


Parr, Wiuu1am G., Partner, Parr & 
Aderhold. Proposers: J. R. Patten, 


H. S. Shafer. Seconpers: J. H. 
Carnahan, W. M. Carroll. 
Parros, Georce J., Design’ Engr. 


Theodore F. Rockwell, Cons. Engr. 
Proposers: G. W. Cost, T. F. Rockwell. 
Seconpers: C. M. Humphreys, F. C. 
McIntosh. 

Pincrey, Donatp W., Sales Engr., Puget 
Sound Refrigeration. Proposers: R. W. 
Crain, Sr.*, D. O. Mead. Seconpers: 
C. I. Vinsonhaler, W. W. Philbrick*. 

PLEUTHNER, Ricuarp L., Asst. Prof of 
Engrg., University of Buffalo (Ad- 


ALFRED E. KNIBB DIES 
AFTER LONG ILLNESS 

After a long illness, Alfred E 
Knibb, Detroit, Mich., president of 
the Michigan Chapter during 1947- 
48. died on July 17. 

Mr. Knibb was’born in London, 
England, in 1891, and came to Can- 
ada in 1911, settling in Regina, 
Sask. At the outbreak of World War 
I, in 1914, he returned to England 
and enlisted in the British Navy. 
He returned to Canada in 1919; and 
later became the superintendent of 
various heating contracting firms in 
Pittsburgh, Pa. He was affiliated 
with the L. L. McConachie Co., De- 
troit, as a heating engineer, until 
his death. 

Mr. Knibb has been a member of 
the ASHVE since 1930 and will be 
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vancement). Proposers: R. K. Smith, 
F. H. Thomas*. Seconpvers: C. M. 
Fogel*, P. E. Mohn*. 

Porwo.it, Leonarp J., Student, Dun- 
woody Industrial Institute. Propos- 
ers: F. H. Schneeberg, H. K. 
Heikkinen. Seconpers: William Sturm, 
John Rudberg. 

Puriroy, Boyp F., Owner, Frank 
McPherson. Proposers: W. R. Lee, 
Edwin Jones. Seconpers: A. D. 
Holmes, F. M. Thomas. 


Qutros, Marcos MENENDEZ, Partner, 
Menendez y _ Trujillo. Proposerrs: 
R. B. Caughman, K. L. Crapeau*. 
Seconpers: M. A. Cadenas, Jr., A. G. 
Loeffel*. 


RHEAULT, JosepH A., Pres., Homestead 
Heating & Engineering. PROPOSERs: 
Winfield Roeder, G. F. Murray. Sec- 
onvers: J. H. Phelan, E. C. Marsden. 

Rripar, Laupy, Student, Dunwoody In- 
stitute. Proposers: F. H. Schneeberg, 
H. K. Heikkinen. Seconpers: William 
Sturm, John Rudberg. 

Rocers, Lyman F., Mgr., The Trane Co. 
Proposers: Winfield Roeder, J. R. 
Smak. Seconpers: N. R. Miller, D. M. 
Hummel. 

Roma, Cuarves, Jr., Htg. & Vtg. Engr., 
Daniel Const. Co. & F. H. McGraw & 
Co. Associates. Proposers: C. S. 
Fischer, T. O. S. Humphrey, Jr. Sec- 
onpeERS: E. E. Scott, A. T. Bevil. 


Sakois, D. James, Mech. Engr., Healy 
Plumbing & Heating Co. Proposers: 
William McNamara, J. R. Peterson. 
Seconpers: William Sturm, G. M. 
Kendrick. 

Scuutte, R. W., Mfr. Repr. Proposers: 
J. R. Patten, H. S. Shafer. Seconpers: 
J. H. Carnahan, G. T. Donceel. 

SevkerR, Mitton L., Engr., Kahn Co. 
Proposers: Harold Bergman, T. D 
Dravage. Seconvers: Irving Shulman* 
Fred Bondi, Jr. 

SHELLEY, ARNOLD C., Engr.-Draftsman, 
Loeffiler-Greene Supply Co. Propos- 
ers: F. X. Loeffler, Sr., E. F. Dawson 
Seconpers: G. T. Donceel, J. R. 
Patten. 





missed at Society meetings which 
he attended regularly. He is sur- 
vived by his wife, Rose; a brother, 
Fred; and a sister in England. 


E. M. FENNER 
DIES SUDDENLY 

Everett M. Fenner, chief engineer 
of the Scientific Engineering Co., 
Centredale, R. I., passed away sud- 
denly on June 12, 1948. 

Mr. Fenner was a native of Crans- 
ton, R. I., and joined the Society in 
1928. From 1931 to 1939 he was 
associated with the Staples Coal Co., 
Fall River, Mass. For the next six 
years he was a designer and esti- 
mator with the War Department, 
U.S. Army Engineers, in Providence, 
R. I. From 1946 until his death Mr. 
Fenner was the owner and chief 


SHOEMAKER, Ricnarp F., Owner, Kiv ary 
Shoemaker Engineering Co. Pr: °os. 


ers: W. W. Frankfurt, J. H. Carn 


Seconpers: W. R. Lee, R. W..W on 


SmirH, Grant M., Jr., Student, 


woody Industrial Institute. Pr: 0s. 
ers: F. H. Schneeberg, H k 


Heikkinen. Seconpers: William S 
J. A. Rudberg. 

Soumerar, Henri, Dipl. Mas 
Therma A. G. _ PROPOSERS 
Eichelberg*, G. Goldberg*. Sr 
ers: H. Dietler*, Paul Seehaus 

Strus, J. F., Operating Mgr., Insu 
Exchange Bldg., L. J. Sheridan ¢ C 
Proposers: A. H. Goelz, W 


Christmann. SECONDERS: & §& 


Sommerfield, M. R. Derby. 

Sweet, Ricnarp B., Sales Engrg. S); 
Vulcan Radiator Co. Proposers I 
Clement, P. J. Lamoureux. Sr 
eps: C. F. Yellen, F. L. Hausse 


Tay.or, James B., Supv. Elec. & } 
Engr., California Institute of 7 
nology. Proposers: W. N. Pau 
J. W. Hill. Seconpers: R. S. |! 
R. A. Lowe. 

Tuompson, Crype C., Jr, C. ( 
Thompson, Plbg. & Htg. Proposers 


F. B. Herty, B. E. Fernow*. Seconp- 


ers: F. C. Mills, Jr.*, W. E. Ker: 

To.rver, Marion C., Htg. Sales Sup 
Seattle Gas Co. Proposers: G A 
Voorhees, H. C. Sutch. SeEconpers 
D. O. Mead, C. I. Vinsonhaler 


Wuee er, A. E., Student Engr., Carrie 
Corp. Proposers: J. H. Carpenter 
J. F. Schmidt. Seconpers: G. F 
Keane, H. G. Strong. 


Wuiturer, Austin, Asst. Research Off- 
cer, National Building Research In- 


stitute. Proposers: W. J. Walker 
S. F. Gimkey*. Seconpers: A. E 
Jensen*, A. J. A. Roux*. 


Wiiiams, Henry C., Htg. Mgr., Hughes 


Supply Co. Proposers: H. G. Carte: 
B. A. Thomas. Seconpers: R.A 
Menendez, Richard Barthelmess 

Wincet, R. W., Engr., J. M. O'Con: 
Co. Proposers: W. R. Lee, A 
Holmes. Seconpers: J. H. Spaai 
Edwin Jones. 


engineer of the Scientific Engineer- 


ing Co. Mrs. Fenner and three sons 


survive. 


DEATH OF J. W. CLOSE 
ANNOUNCED 

James W. Close, native of Chicag 
Ill., died unexpectedly on July |, in 
his 56th year and his passing was 4 
shock to his friends of the Lllinols 
Chapter. He was born in 1892 and 
attended the Murray F. Tuley High 
School. He then entered the sheet 
metal field which became his 1 
work. At the time of his death ht 
was general secretary-treasurer 0! 
the Sheet Metal Workers Interna- 
tional Association and editor o! the 
Sheet Metal Workers Journal ™M! 
Close had held ASHVE membe rsh} 
since 1944. 
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AND VENTILATING 


Headquarters: 51 Madisen Ave. New Vork 10, N.Y, 


Ofticers 

President......-. .....G. L. Tuve Treasurer ..L. E. Seevey 
First Vice Pres...A. E. Stacey, Jr. Secretary A. V. HuTCcHINSON 
Second Vice Pres......L. T. Avery Technical Secretary.Cart H. FLink 


Assistant to the President.... ..C. A. McKeeman 

Council 

G. L. Tove, Chairman A. E. Sracey, Jr., Vice Chairman 
Three Years: D. M. Aten, F. A. Hamter, C. S. Leopotp, H. E 

SPprROULL. 


Two Years: M. W. Brsnop, Cart F. Boester, Leo Huncerrorp, R. F 
TAYLOR 
One Year: E. G. Carrier, F. W. Hutcutson, R. A. Suerman, B. M. 


Woons, M. S. Wunperticn, L. N. Hunter, Ex-Officio. 


Council Committees 
Beecutive-—G. L. Tevez, Chairman; L. T. Avery, 
L. E. Sesrey, Ex-Officio. 


Finance—R. A. Suerman, Chairman; 
L. E. See.ey, Ex-Officio. 

Program and Papers—A. E. Sracry, Jr., 
F. W. HuTcHINSON. 


A. E. Sracey, Jr., 
L. T. Avery, C. S. Leopo.p, 
Chairman; M. W. Brsnop, 


Membership—R. F. Taytor, Chairman; E. G. Carrier, Leo HuncERForp 
Standards—M. S. Wuwnoverticn, Chairman; D. M. Auten, C. F. Bogsrer 


Advisory Board 


Baldwin M. Woods, Chairman; Homer Addams, M. F. Blankin, W. H 
Carrier, S. E. Dibble, S. H. Downs, W. H. Driscoll, E. O. Eastwood. 
W. L. Fleisher, H. P. Gant, F. E. Giesecke, E. Holt Gurney, L. A. 
Harding, H. M. Hart, C. V. Haynes, E. Vernon Hill, John Howatt. 
D. D. Kimball, G. L. Larson, S. R. Lewis, J. F. McIntire, Alfred J 


Offner, F. B. Rowley, A. C. Willard and C.-E. A. Winslow. 


Chapter Delegates Committee 1948 


CHAPTER DELEGATE ALTERNATE 
ATLANTA L. L. Barnes Leo Sudderth, Jr. 
Centra New Yor« D. L. Mills Cc. O. Mackey 


CentraL ORTO H. R. Allonier W. M. Myler, Jr. 


CINCINNATI H. K. Jennings M. E. Mathewson 
Connecticut S. R. Osborne Winfield Roeder 
DELTA J. S. Burke L. R. Maxwell 
Gotnen GaTEe John Everetts, Jr. N. H. Peterson 
ILLINOIS W. A. Kuechenberg Cc. M. Burnam, Jr 
INDIANA I. W. Cotton G. B. Supple 
) lowa C. A. Wheeler D. C. Murphy 
| Kansas Crry H. E. Gould Henry Nottberg. Jr. 
MANITOBA D. S. Swain Einar Anderson 
| MASSACHUSETTS Adolph Ehrenzelier R. T. Kern 
| MEemPHis E. E. Scott 
| MICHIGAN A. E. Knibb E. F. Hyde 
| Minnesota L. C. Gross B. F. McLouth 
» MonTREAL T. H. Worthington Leo Garneau 
| NEBRASKA K. R. Magarrell K. E. Martin 
|New Yorx M. C. Giannini A. A. Bearman 
| Norra CaRoLIna E. S. deWitt DeParx Stimsen 
"Norra Texas C. R. Gardner G. A. Linskie 
Norraern Onto W. R. Moore L. S. Ries 
OKLAHOMA G. T. Doncee!l E. T. P. Ellingson 
ONTARIO W. W. Miller A. J. Strain 
OREGON E. R. Lokey C. W. Brissenden 
Pactric NORTHWEST L. L. Bysom J. D. Sparks 
PHILADELPHIA J. O. Kirkbride E. K. Wagner 
PrrrspurRGH B. B. Reilly Cc. H. Schneider 
Rocky MounTAIN H. H. Herman D. J. McQuaid 
Sr. Lours G. W. F. Myers B. L. Evans 
SHREVEPORT A. H. Otto 
Sours Texas D. M. Mills Cc. C. Quin 
Sovrnern Caurrornta R.A. Lowe R. S. Farr 
Sovrrwest Texas G. R. Rhine I. W. Wilke 
Urag C. E. Ferguson E. V. Gritton 
VIRGINIA D. E. Phillips 
Wasuincron, D. C. H. H. Hill A. S. Gates, Jr 
Western MICHIGAN H_ 8. Limbacher C. H. Pesterfield 
Western New Yorx Roswell Farnham Edwin Woolcock 
WIsconsin F. J. Nunlist J. R. Vernon 


Special Conmittees 
Admission and Advancement—-E. R. Queer, Chairman; T. F. Rockwell 
(two vears), L. S. Ries (three years). 

Army Liaison—R. A. Sherman, Chairman; L. T. Avery, L. N. Hunter, 
H. King McCain, S. C. Rothman, A. E. Stacey, Jr., T. H. Urdahl. 
AaavE Code for Testing Heavy Duty Furnaces—E. K. Campbell, 
Chairman; Bowen Campbell, R. S. Dit. F. A. Kitchen, A. P. Kratz. 


W. . MaGirl, B. F. McLouth, F. L. Meyer, F. J. Nunlist. A. A 
Olson. B. B. Reillv. Dr. H. J. Rose. H. A. Soper 

Chapter Relations—D. M. Allen, Chairman; C. Z. Adams. C. S. Koehler, 
J. Donaid Kroeker, C. H. Pesterfield. W. F. Ryan, D. A. Stott. 
Constitution and By-Laws—S. H. Downs, Chairman; John James. 
H. E. Sproull. 
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HEATING 
ENGINEERS 


(Tel.: MUrray Hill 3-020) 





Guide Publication—R. C. Cross, Chairman; A. B. Algren, R. L. Byers 
R. P. Cook, Nathaniel Glickman, B. H. Jennings, H. R. Limbacher 
W. M. Wallace, Il, W. N. Witheridge, Cyril Tasker, Ex-Officio 

Nominating—J. E. Haines, Minneapolis, Minn., Chairman; K. H 
Carpenter, New York, N. Y., Vice Chairman; F. C. McIntosh, Pitts- 
burgh, Pa.., Secretary: C. M. Ashley, Syracuse, N. Y.. Leo Garneau 
Montreal, ‘Que., Canada; John James, Chicago, Ill.; G. W. F 
Myers, St. Louis, Mo.; G. B. Supple, Indianapolis, Ind.; Art Theobald 
Los Angeles, Calif.:; W. M. Wallace, Il, Durham, N. C. Alternates 


H. King McCain, Atlanta, Ga., and D. M. Mills, Houston, Tex 


Publication—John James, Chairman; R. S. Dill, S. S. Sanford, R. D 
Madison, Ex-Officio. 

Publication Policy—L. T. Avery, Chairman; R. S. Dill, John James 
L. N. Hunter, L. P. Saunders 

Public Relations—M. F. Blankin, Chairman; J. S. Locke, C. E. Price 
K. C. Richmond, T. H. Urdahi, B. M. Woods 

Research Promotion—J. E. Haines, Chairman; W. E. Heibel, A. J 
Hess, C. E. Price, D. L. Taze 


Committee on Research 
ASHVE Research Laboratory, 7218 Euclid Ave., Cleveland 4%, 
Ohio (Tel.: EXpress 6161) 


L. N. Hunter, Chairman R. D. Maptson, Vice Chairman 
Cyrit Tasker, Director of Research A. C. Freconer. E.r-Officio 


Executive Committee: L. N. Hunter, Chairman; R. D. Madison, Vice 
Chairman; L. G. Miller, L. P. Saunders, W. E. Zieber. 
Three Years: A. B. Atcren, M. C. Giannini, C. W. Jonnson. E. R 


Queer, W. E. Zreser. 

Two Years: R. C. Cross, 
Kurta, T. H. Urpaut. 

One Year: L. N. Hunter, C. O. Mackey, R. D. Maptson, L. G 
L. P. SaunpEers 


M. K. Fanunestock, Jonn James, F. J 


MILLER 


Technical Advisory Committees 1948 


Alr Cleaning: R. S. Dill, Chairman; L. L. Dollinger, Jr., 0. C 
Eliason; R. S. Farr, C. D. Graham, A. B. Hubbard, R. E. Hunsaker 

L Hunzicker, J. W. May, K. W. MacKenzie, R. H. Mills, G. W 
Penney, L. P. Saunders*, R. P. Warren, R. D. Wood 

Air Distribution: Ernest Szekely, Chairman; N. E. Berry, R. M 
Conner, S. H. Downs, F. B. Holgate, F. J. Kurth*, J. N. Livermore 


R. D. Madison*, G. E. McElroy, L. G. Miller*, D. W. Nelson, G. B 
Priester, T. H. Troller. 

Air Sterilization: W. F. Wells, Chairman; W. T. Anderson, Jr 
L. J. Buttolph, C. W..Flood, Jr., Leonard Greenburg. M.D., B. H 
Jennings, E. R. Queer, J. A. Reyniers, Mildred W. Wells. M.D 


C.-E. A. Winslow 

Combustion: R. K. Thulman, Chairman; P. R. Achenbach, J. F 
Barkley, L. L. Connell, R. C. Cross*, R. B. Engdahl, R. C. Johnson 
W. B. Kirk, J. W. Miller, W. M. Myler, Jr., H. J. Rose, K. O 
Schlentner, E. T. Selig, Jr., T. H. Smoot. 

Cooling Load: W. E. Zieber*, Chairman; C. M. Ashley, R. D. Blum, 
W. F. Friend, R. H. Heilman, H. W. Heisterkamp, R. C. Jordan, C. F 
Kayan, J. N. Livermore, R. H. Lock, C. O. Mackey*, J. P. Stewart 

Corrosion: L. F. Collins, Chairman; A. S. Gates, Jr., A. E. Griffin 
E. W. Guernsey, R. L. Hallett, P. G. Kayser, H. A. Pray, F. N. Speller 
T. H. Urdahl*. 

Heat Flow Through Glass: R. A. Miller, Chairman; A. B 
Algren*, A. H. Baker, F. L. Bishop, Jr., J. E. Frazier, J. S. Herbert 
E. H. Hobbie, L. K. Jones, C. O. Mackey*, F. W. Preston, W. C 


Randall, Vic Sanders, H. B. Vincent, G. B. Watkins, F. C. Wood 

Heating Load: T. F. Rockwell, Chairman; C. M. Ashley, R. A 
Biggs, A. I. Brown, R. C. Cross*, R. S. Dill, W. S. Harris, J. M 
Hartman. S. I. Rottmayer, M. W. Shears, G. H. Tuttle. 


Ventilation: W. N. Witheridge, Chairman; A. D. 
Brandt, W. B. Harris, W. C. L. Hemeon, ? E. Humphrey, Cc. W. 
Johnson*. J. M. Kane, M. G. Kershaw, L. L. Lewis, L. G. Miller*, 
H. A. Mosher, B. F. Postman, B. R. Small, R P. Warren, H. E. Ziel. 

Insulation: E. R. veer*, Chairman: R. E. Backstrom, C. B 
Bradley. R. B. Crepps, H. Jefferson, H. E. Lewis. L. E. Pasek, H. E 
Robinson. Vic Sanders, T. D. Stafford, L. V. Teesdale, R. K. Thulman 
T. T. Tucker, P. M. Woodworth. 

Panel Heating and Cooling: G. D. Winans, Chairman; A. B 
Algren*, R. L. Byers, P. B. Gordon, L. N. Hunter* (Ex-Officio), John 
oa. J. S. Locke, John Magos, H. F. Randolph, Cyril Tasker (Ez- 
Officio) 

Group A—Heat Distribution Within and Behind the Panel: P. B 
Gordon, Chairman; A. B. Algren*, R. A. Biggs, R. S. Dill, H. L 
Flodin, F. E. Giesecke. W. S. Harris, C. F. Kayan, G. D. Lain. 
C. W. Meininger, D. L. Mills, C. W. Nessell. P. S. Park, S. I 
Rottmayer. S. K. Smith. R. K. Thulman, S. M. Van Kirk, G. L 
Wiggs, L. H. Yeager. 

Group B—Heat Transfer Between the Panel and the Space: John 
James*, Chairman; H. F. Randolph, Vice Chairman; C. M. Ashley 
J T. Bergen, C. F. Boester, Wharton Clay, Linn Helander, A. L 
Jaros, Jr., H. A. Lockhart, C. O. Mackey*, R. A. Miller, G. W 
Penney. G. G. Sward, J. M. van Nieukerken. 

Group D—Controls: J. S. Locke, Chairman; A. B. Algren*, H. W 
Alyea, S. D. Browne, R. L. Campbell, C. M. Garner, P. B. Gordon 
W. J. Hajek, A. J. Keating, W. H. Kliever, H. T. Kucera, P. F 
Neess, R. S. Penn, J. K. M. Pryke, E. J. Ritchie, C. W. Signor 
N. D. Skinner, A. S. Widdowfield. 

Physiological Research: C.-E. A. Winslow. Chairman; Thomas 
Bedford, M.D., Capt. A. R. Behnke, MC, USN. E. W. Brown, M.D 
A. C. Burton, M.D., E. F. DuBois, M.D., A. P. Gagge, R. M. Graham, 
M.D., R. W. Keeton, M.D.. D. H. K. Lee, M.D., L. G. Miller*, André 
Missenard. Charles Sheard. 

Serbenta: John Everetts. Jr.. Chairman; F. C. Dehler, M. C 
Giannini*. C. H. B. Hotchkiss, E. R. McLaughlin, J. C. Patterson 
G L. Simpson. F. J. Swaney. 

Wenther Design Conditions: T. H. Urdahl*. 
Albright. P. D. Bemis, H. S. Birkett. J. P. Fitzsimons 
W. L. Holladay, W. M. Wallace. I 


*Member of Committee on Research 


Industrial 


Chairman; J. C 
J. H. Hart 
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Atlanta: Organized, 1937. Headauarters, Atlanta, Ga. Meets. First 
Friday. President, L. L. Barnes, 3865 Wieuca Terrace. Secretary, R. L. 
Beach, 131 Clarion Ave., Decatur. 


Central New York: Organized 1944. ‘Ste Ros uarters, Syracuse, N. Y. 
President, D. L. Mills, 1407 N. Madison St me. Secretary, J. H. 
Carpenter, 3515 Midland Ave., Syracuse 7 


Central Ohio: Organized, 1944. Headquarters, Columbus, Ohio. 
Meets, Third Monday. President, W. M. Myler, Jr., P.O. Box 267, 
Columbus 16. Secretary, H. G. Hays, 851 W. ird Ave., Columbus 8. 


Cincinnati: Organized 1932. Headquarters, Cincinnati, Ohio. Meets 
First Tuesday. President, M. E. Mathewson, 1211 Enquirer Bidg., 
Cincinnati 2. Secretary, E. W. McNamee, 1729 John St., Cincinnati 14. 


Connecticut: Organized, 1940. Headquarters, New Haven, Conn. 
President, E. C. Marsden, 44 Hicks St., Hartford. Secretary, T. L. 
Arnold, 26 Francis Ave., Hartford. 


Delta: Organized, 1939. Headquarters, New Orleans, La. Meets. 
Second Tuesday. President, L. V. Busenlener, 2927 Jackson Ave., New 
——— sy Secretary, Ralph Elizardi, 31449 St. Charles Ave., New 
Orleans 12. 


Golden Gate: Organized, 1937. Headquarters, San Francisco, Calif. 
Meets, First Thursday. President H. V. Hickman, 1129 Folsom St., 
on a 1. Secretary, R. C. Cushing, 1136 Howard St., San 

rancisco 3. 


Illinois: Copier? 1906. meotquertens, Gee o, Ill. Meets, Second 
Monday. —— ent, C. M. Burnam, Jr., 6 N gan Ave., Chicago 2. 
Secretary, G. W. Bornquist, 629 W. Sileaten” Bivd., Chicago 6. 


Indiana: Organized, 1943. Headquarters, Indianapolis, Ind. Meets, 
Fourth Friday. President, P. R. Jordan, 311 E. South St., Indianapolis 4. 
Secretary, C. F. A. Locke, 111 E. 34th St., Indianapolis 5. 


lowa: Organized, 1940. Headquarters, Des Moines, Ia. Meets, Sec- 
ond Tuesday. President, D. C. Murphy, 840 Fifth Ave., Des Moines 14. 
Secretary, S. Stover, Kresge Bldg., Marshalltown. 


Kansas City: Organized, 1917. Headquarters. Kansas City, 
Meets First Monday. President, H. E. Gould, 1924 Oak Rd., bone 
City 8. Secretary, K. M. Stevens, 1510 Main St., Kansas City. 


Manitoba: Organized, 1935. Headquarters, Winnipeg, Man., Canada. 
Meets, Second Thursday. President, J. R. Stephenson, 278 Main St., 
Winnipeg. Secretary, D. F. Michie, 278 Main St., Winnipeg. 


Massachusctis: Organized, 1912. Headquarters, Boston, Mass. 
Meets, Third Tuesday. President, R. T. Kern, 51 Claflin St., Leominster. 
Secretary, D. W. Blair, 59 Frost St., Cambridge. 


Memphis: Organized, 1944. Headquarters, Memphis, Tenn. Meets, 
First Monday. President, E. E. Scott, 918 Dermon Blidg., Memphis 3. 
Secretary, A. T. Bevil, 1521 Waverly Ave., Memphis 6. 


Michigan: Organized, 1916. Headquarters, Detroit, Mich. Meets. 
First Monday after 10th of month. President, E. F. Hyde, 708 Oakland 
Ave., Birmingham. Secretary, J. H. Spurgeon, 5050 Joy Rd., Detroit 4. 


Minnesota: Organized, 1918. Headquarters. Minneapolis, Minn. 
Meets, First Monday. President, O. L. Lilja, 5000 16th Ave., S., Min- 
neapolis 7. Secretary, E. F. Snyder, Jr., 4324 Zenith Ave., N., 
Minneapolis 12. 


Montreal: Organized, 1936. Headquarters, es —. a 
Meets, Third Monday. President, ie Garneau, Salis bury Rd 
— Claire, Que. Secretary, R. R. Noyes, 630 t. Ww. 

ontreal. 


Nebraska: Organized, 1940. Headquarters. Omaha. Neb. Meets. 
Second Tuesday. President, K. R. Magarrell, 127 So. Main St., Council 
Bluffs, Ia. Secretary, F. E. Prawl, 308 So. 15th St., Omaha 2. 


New York: Organized, 1911. Headquarters, New York, N. Y. 
Meets, Third Monday. President, A. A. rman, 444 West 56th St., 
now Ss J 7 Secretary, Carl H. Flink, Room 3000, 51 Madison Ave.., 

ew Yo ‘ 


North Carolina: Organized, 1939. Headquarters, Durham, N. C. 
Meets, Quarterly. suet, E. S. deWitt, 1211 Commercial Bank oy 
Charlotte. Secretary, R. M. Warren, Jr., 1001 N. Church St., Charlotte 1 


North Texas: Goines 1938. Headquarters, Dallas, Tex. Meets. 
Third Monday. President, B. S. Foss, Jr., 711 Construction Blidg., 
Dallas 1. Secretary, Herman Blum, Jr., 2812 Fairmount St., Dallas 4 


Northern Ohto: Organized, 1916. Headquarters, Cleveland, Ohio. 
Meets, Second Monday. President, W. R. Moore, Euclid Ave., 
Cleveland. Secretary, John Richmond, 10210 Woodland Ave., Cleve- 


land 4. 
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OFFICERS OF LOCAL CHAPTERS 


AND STUDENT BRANCHES 


(40 Chapters—3 Student Branches) 


Oklahoma: Organized, 1935. Headquarters, Oklahoma City, 0x), 
Meets, Second Monday. President, J. H. Spaan, Jr., 1303 N. lei 
ay City 6. Secretary, J. R. Patten, 627 N.W. Second St.. >)». 

oma ty. 


Ontario: Organized, 1922. meagre. Toronto, Ont., © nad 
Meets, First Monday. President, E > . 73 Simcoe St., Tor. ! 
Secretary, H. R. Roth, 57 Bloor St., ‘oronto, Ont. 


Oregon: Organized, 1939. Headquarters, Portland, Ore. {ee 
Thursday after First Tuesday. President, E. R. Lokey, 1238 yy 
Glisan St., Portland 9. Secretary, A. N. Hoss, 621 S. W. Alder, Po ‘Ja; 


Pacific Northwest: Organized, 1928. Headquarters, Seattle. \ 
Meets, Second Tuesday. President, L. L. Bysom, 1214 Eig! S: 
Bremerton. Secretary, D. O. Mead, 816 Arctic Bidg., Seattle 4 


Philadelphia: Organized, 1916 Headquarters, Philadelph P 
Meets, Second Thursday. President, J. O. Kirkbride, Fourth & |: 
p= ee eee 6. Secretary, M. E. Barnard, 12 S. 12th St.. Pt 

elphia 7. 


Pittsburgh: Organized, 1919. Headquarters, Pittsburgh, Pa. Mee 
Second Monday. President, H. E. Park, 201 E. Carson St., Pittsburg 
19. Secretary, E. H. Riesmeyer, Jr., 231-33 Water St., Pittsburch » 


Recky Mountain: Organized, 1944. Headquarters, Denver. C 
Meets, First Wednesday. President, Fred Janssen, 1123 W. Third Ave 
Denver 9. Secretary, F. C. Allen, 4467 King St., Denver 11. 


St. Louis: Organized, 1918. Headquarters, St. Louis, Mo. Mee: 
First Tuesday. President, B. L. Evans, 571 Stratford Ave., Universi 
City. Secretary, C. H. Burnap, 1635 Syndicate Trust Bidg., St. Louis | 


Shreveport: Organized 1948. Headquarters, Shreveport, La. Pres 
dent, W. E. FitzGerald, 939 Louisiana Ave., Shreveport. Secretary 
O. J. Dykes, Jr., 1012 Market St., Shreveport. 


Organized, 1938. Headquarters, Houston, Tex 
President, C. C. Quin, 809 Stuart Ave 
J. Salinger, 4510 Dewberry Lane, Houston : 


Seuth Texas: 
Meets, Third Friday. 
Houston 6. Secretary, R 


Southern California: Organized, 1930. Headquarters, Los Angel: 
Calif. Meets, Third Wednesday. President, R. S. Farr, 2615 Southwes 
Dr., Los Angeles. Secretary, L. J. Helms, 633 S. Berendo St. | 
Angeles 5. 

Southwest Texas: Organized, 1946. Headquarters, San Anton 


Tex. President, G. R. Rhine, 1208 Alamo National Bidg., San Anton 
Secretary, I. W. Wilke, 422 Congress Ave., Austin. 


Utah: Organized, 1944. Headquarters, Salt Lake City, Utah. Mee 
First Wednesday. President, E. J. Watts, 2485 Douglas St., Sali | 
City 5. Secretary, R. H. East, 326 E. First So., Salt Lake City 

- 

Virginia: Organized, 1946. Headquarters, 


President, J. E. White, 7607 Gloucester Ave., 
D. E. Phillips, P. O. Box 674, Newport News. 


Norfolk, Va. Actin: 
Norfolk 5. Secreta 


Washington, D. C.: Organized, 1935. Headquarters, Washingto 
D. C. Meets, Second Wednesday. President, A. S. Gates, Jr., 62! \ 
Jackson St., Arlington, Va. Secretary, J. G. Muirheid, 2015 \ 
Hampshire Ave., N. W., Washington 9. 


Western Michigan: Organized, 1931. Headquarters, Grand Rapic 
Mich. Meets, Second Monday. President, H. W. Wolters, 820 Stap' 
Ave., N.W., Kalamazoo 54. cretary, C. V. Saunders, P. O. Box #! 
Kalamazoo 99. 


Western New York: Organized, 1919. Headquarters, Buffalo, N.' 
Meets, Second Monday. President, Edwin Woolcock, 2217 15th § 
ee N. Y. Secretary, T. F. Killeen, 374 Delaware Av 
Buffalo 2. 


Wisconsin: Organized, 1922. Headquarters, Milwaukee, Wis. Mee’ 
Third Monday. President, W. A. Ouweneel, 514 E. Ogden Ave., ™- 
waukee 2. Secretary, H. F. Brinen, 2226 Kinzie Ave., Racine 


Student Branches 


North Carolina State College: Organized 1948. Headquarte® 
Raleigh, N. C. President, J. G. Marshall. North Carolina State Colles 
Secretary, Basil Greene, Apt. D-2, Grosvenor Garden Apts., Rale'® 


Purdue University: meg | 1948, Headquarters, W. Lafaye'* 
Ind. Chairman, R. G. James, 411 E. 37th St., Indianapolis. Secre'# 
D. M. Long, FPHA Apt. 423-2, W. Lafayette. 


Texas A. & M. College: Organized, 1946. Headquarters. Co! 
Station, Tex. Meets, Third Thursday. President, S. Amrnons, « 
13th Ave., No., Texas City. Secretary, C. P. Howard, Box 1* 
College Station. 
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(QUIPMENT DEVELOPMENTS 


your convenience in obtaining more information about 

y of this equipment, see coupon on this page. Add the 
< products and companies listed here to your Directory 
ction which you received in your January 1948 Heating, 
Piping & Air Conditioning and thus keep your records of 
ee» of supply up to date throughout the year. Single 
terisk indicates equipment not listed in Directory Section; 
uble asterisk equipment and manufacturer not listed 


Develops Unit Heater for Dust, 
Lint Laden Atmospheres 


No. 3853 — Grinnell Co., 
Inc. 260 W. Exchange, 
Providence 1, R. I., has de- 
oped a “Thermolier” unit 
heater for use in dust and 
lint laden atmospheres, 
such as occur in many de- 
partments of textile mills, 
etc 

Designed to maintain its 
heat transfer capacity un- am 
der adverse operating conditions and with a minimum 
of cleaning maintenance, the heater incorporates heat 
transfer surfaces of a new design having smooth con- 
tours so that a jet of air from a compressed air hose 
or from a portable electric hand blower may be used 
to clean the device. According to the manufacturer, a 
high volume of air delivery provides a partial self clean- 
ing action which will maintain the heater’s capacity 
for long operating periods. 

It is offered in one size with a capacity of 113,700 Btu 
per hour, using steam at 2 psi and entering air at 60 F. 
The capacity is said to be 143,400 Btu per hour when 
using steam at 25 psi, and any steam pressure up to 125 
psi can be used. 





Protects High 
Pressure Boilers 

No. 3854 — The No. 157 
safety control, designed for 
use with high pressure boil- 
ers by McDonnell & Miller, 
Inc., Wrigley Bldg., Chica- 
go, includes a self contained 
water column, a low water 
cutoff, a pump control, a 
low water alarm, or any 
combination of these func- 
tions. 

Offered for a maximum steam pressure of 150 psi, the 
device is actually the company’s No. 150 control in a 
new water column form. The new arrangement, says 





No. 157 


the company, practically eliminates all equalizing piping 
and fittings so that installation is quick, simple, and 
trim. Reproduction of the boiler water level is said*to 
be ideal and direct blowdown can be provided. 

nother important feature is said to be the positioning 
of all tappings for the water glass and try cocks in the 
end of the body so that the unit may be located on 
either side of the boiler. 
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Fabricates Pipe Fitting 
Covers of Cellular Glass 
No. 3855—The manufac- 


ture of preformed, factory- 
made, pipe fitting covers of 


“Foamglas” for both hot 
and cold fittings, has been 
announced by Pittsburgh 
Corning Corp., 632 Du- 


quesne Way, Pittsburgh. 

Designed for use with the 
company’s recently intro- 
duced pipe insulation, the 
new cellular glass pipe fit- 
ting covers are said to be particularly suitable for the 
petroleum, chemical processing, and allied fields where 
exact temperature control is required 
to be retained or excluded. 

The covers are being manufactured in all 
ells, tees, unions, valves, elbows. and flanges 

The insulating material, says the company, is not 
affected by humidity, is waterproof vaporproof, fire 
retardant, and highly resistant to fumes, acids. and 
many other elements. The covers are designed for tem- 
perature ranges from —200 to 800 F 





whether heat is 


Sizes for 


Refractory Concrete 
Withstands High Temperatures 

No. 3856—A high strength, chrome base refractory 
concrete, known as “Kromcast,” which is designed to 
withstand temperatures as high as 3100 F, has been 
developed by Babcock & Wilcox Co., 85 Liberty St., New 
York 6, N. Y. The product is said to be of major impor- 
tance for industrial furnaces because it is an easily 
installed concrete combining the refractory and slag 
resisting properties of chrome base materials with the 
ability to support loads at high temperatures 

According to the company, it can be poured into piace 
as easily as ordinary concrete or applied by plastering 
or with a cement gun, exceptional volume 
Stability at temperatures up to 3100 F, and provides 


possesses 


(Continued on page 192) 
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ivan) 
6 N. Michigan Ave., Chicago 2, Ill. 


Please ask the manufacturers to send me more information 
abeut the equip t tiened under the following reference 
numbers in Equipment Developments and Recent Trade Literature 





(Circle each number in which your are interested ) 


3853 3854 3855 3856 3857 S858 SHSO 3860 3861 3862 
3863 3864 3865 3866 3867 3868 386° 

6961 6962 6963 6964 6965 6966 6967 6968 6969 6970 
6971 G9T2 6973 G9T4 G9TS GYTG GOTT G6OTR G9TO 6980 
6981 6982 6983S 6984 6985 6986 G69BT 698K 6989 6990 
6991 
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Check what the users say against the 
Benefit Points Below 


@ A Rubber Goods Manufacturer says— 

"We have used these Type ‘1000’ valves for 
several years with fine results on air or water 
service at pressures from 10 Ib. to 300 Ib. 
depending on requirements. These valves as 
claimed have been found to have LARGE 
CAPACITIES. On FLUCTUATING LOADS 
or STEADY LOADS they are MOST DEPEND- 
ABLE, RAPID IN ACTION with a QUICK 
DEMAND and TIGHT CLOSING when the 
load drops off. They require but a MINIMUM 
OF SERVICE OR MAINTENANCE.” 


@ A Chemical manufacturer says— 

"The CASH STANDARD Type ‘1000’ valves 
which we have in service have fulfilled the con- 
ditions checked .. . (ACCURATE PRESSURE 
CONTROL UNDER TOUGHEST WORKING 
CONDITIONS), (TROUBLE FREE SERY- 
ICE), (TIGHT CLOSURE) better than any 
other steam pressure reducing valves that we 


have used.” 
| 


WRITE FOR BULLETIN 962 


BS 





(ASH STANDARD 
CONTROLS... 
VALVES 





DECATUR, 





ero eee d 


© A Metal Products company says— 

“We have had a number of your CASH 
STANDARD Type ‘1000' valves in operation in 
our plant for a number of years. These valves 
have proved to be satisfactory in every respect. 
We particularly like this type of valve because 
it is SIMPLE TO INSTALL, REQUIRES A 
MINIMUM OF MAINTENANCE, and gives 
CONTINUOUS and UNIFORM PRESSURE 
CONTROL. 


© A Plant Engineer says— 

"We find that the CASH STANDARD Type 
*1000' streamlined valves are best suited for 
our various applications of compression mold- 
ing because of their VERY WIDE RANGE OF 
ACCURATE PRESSURE CONTROL. The sim- 
plicity of construction of these valves has kept 
the MAINTENANCE COSTS VERY LOW 
which of course means a SAVING IN COST 
OF OPERATION, and SPEEDIER PRODUC- 
TION. 





. Maximum capacity when needed most. 


. Accurate pressure control under 
toughest working conditions. 


1 
2 
3. Trouble-free service. 

4. Smooth operation. 

5. Tight closure. 

6. Speedier production results, 

7. Elimination of failures. 

8. Cost-saving operation. 

9. Ne spoilage. 

0. Practically zero. in maintenance. 











A. W. CASH COMPANY 


ILLINOIS 


BULLETINS 
AVAILABLE 
ON OTHER 


CASH STANDAPF ) 


VALVES 


Send for the x 





Bulletin 950—features the 
STANDARD Type D Single Se 


sure Reducing and Regulating \ 


for use with most fluids 

simple inner working ports th 
in mointenonce. 

how volve works. Biveprint 
simplicity of installation 


Diagrom e:« 
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Bulletin 956—feotures the 
STANDARD Type 4030 Back f 
Valve — designed to avtor 
maintain a constant pressure 
evaporctor corresponding to 
stont temperature desired. Sh 
Ammonia and Freon Gos ‘ 
Chart based on ABSOLUTE 5 


Bulletin 966—feotures | 
STANDARD Self-Contoaine 


Operocted Type 10 Pressure ®edv 


and Regulating Valve for 


woter or air; with ony gos or 0! 


is non-corrosive; and with r« 
ing fluids such os Ammo 


Freon. Many interesting por cv’? 


explained such os: how vo 
tight seating, lorge cor 


woste, no woter hommer o <n" 
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PROVIDENCE WAREHOUSE WITH 22,000 SQ.FT. FLOOR AREA 
USES CHASE COPPER TUBE FOR RADIANT HEATING! 5; 


SH 

au - 

: 4 
. 

ws Sa 

ve | ~ _ 7 


wee S 
Pouring concrete over 12,000 feet of Chase Copper Tube. 
Installation also included 5500 feet for office ceiling and 
1200 feet for sidewalk and drive snow removal, Architect: 
Charles A. Maguire & Associates, Providence, R. 1. Build- 
ing Contractor: A. F. Smiley Construction Co., Pawtucket, 


R. I. Heating Contractor: J. F. Higgins Heating Co., 
Providence, R. I. 





B* jobs . . . little jobs, Chase Copper Tube has 

the advantages that mean fast, economical in- Send for FREE book 
“Suggestions for Designing 

* RADIANT PANEL HEATING 
with Copper Tube.” 


MAIL THIS COUPON TODAY! 


stallation . . . dependability! For instance: you 
reduce costly, time-consuming connections because 
Chase Copper Tube is available in coils up to 100 





feet long. Its flexibility means quick, easy hand- 





bending! And no fittings are needed at bends. 7 ee 1 
Chase Brass & Copper Co., Dept. HPA98 

In floor installations, as illustrated, there’s no | Waterbury 91, Conn. | 

need for accurate leveling of Chase Copper Tube. | pienso torwerd your book “Suggestions tor Designing ! 

For ceilings, its light weight makes this overhead Radiant Panel Heating with Copper Tube. ° 

work easier . . . and its small diameter does not | Nome —_— " 

: require extra plaster for coverage. Send for instruc- Dee ! 

tive, informative booklet that discusses radiant 

_ heating in theory and practice. Write Dept. HPA-98. 4 oat ELITES roe oe eer , 
| 
) 


Zhe Nalin Headguartors for 
| hase 4 BRASS & COPPER 


WATERBURY 91, CONNECTICUT SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


THIS IS THE CHASE NETWORK handiest way to buy brass 


ALBANY! ATLANTA BALTIMORE BOSTON CHICAG® CINCINNAT! CLEVELAND DETROIT HOUSTON} INDIANAPOLIS KANSAS CITY, MO. LOS ANGELES MILWAUKEE MINNEAPOLIS 
NEWARK WEW ORLEANS NEW YORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTER} SAN FRANCISCO SEATTLE ST. LOUIS WATERBURY (tiadicotes Seles Office Only) 
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4 COMMERCIAL SIZES 


417,000 to 
1,043,000 BTU 


With or without 
Insulation and Jacket 





ASME 
CONSTRUCTION 


Complete 
Line of 
Conversion 
Burners 
0.65 to 20.0 G. P. H. \ 


MT. HAWLEY 


BOILER-BURNER UNITS 


WITH 


Exclusive SPIRAL TUBES 


*eeeee e*ee #88 @ @ @ #8 = 


Immediate delivery on all models! You get 
sensational performance and economy 
with Mt. Hawley’s exclusive Spiral Tubes 
— spiral design extracts more heat — 
reduces stack temperature approxi- 
mately 100°. Entire unit is completely 
accessible. ‘Wet bottom” eliminates 

need for fire-proofing — water circulates 
under combustion chamber. Available 

in galvanized models for commercial hot 
water. Built in tankless heater 

available in all models. 


3 DOMESTIC MODELS — 
104,000 to 261,000 BTU 


| MT. HAWLEY MFG. CO. 
Mt. Hawley Airport, Peoria 4, Ill. 
C) dealer 
Send specifications and) jobber price list on MT. HAW- 
LEY ____ Boiler-Burner units ___Oil Burners. 


Firm 





















<. | veloped by Frigidaire Div., 
_| General Motors Corp., Day- 





[Continued from page 187] 
protection against attack by fuel slags, metallurgica 
chemical slags, molten materials, and other rea 
products. 

| For use in furnaces where temperature and spa 

conditions are less severe, the company has annou 

a second product, “Hydrochrome.” This chrome 

concrete has a temperature use limit of 2800 F a 

recommended for the great majority of water c 

boiler furnaces and for metal processing furnaces 

moderate operating temperatures. 





Steam Generator Burns 
Light, Heavy Oil, or Gas 


No. 3857—A new “‘Power- 
'master” steam generating 
|unit for burning light oil, 
heavy oil, or gas has 
been developed by Orr & 
Sembower, Inc., Reading, 
Pa. 

All three fuels are burned 
with the same burner, so 
that changeover from one 
| fuel to another is said to be a matter of only a f¢ 
minutes. 





The manufacturer believes that the new packaged 


steam generating unit will be especially efficient 
economical for heating or process steam use or for | 
|} generation in sections of the country where 
| ruptible or offpeak gas service rates are in effect, as we! 
| as in any section experiencing an oil shortage. 

The new unit ranges from 15 to 200 hp and is 
automatic. Advantages are said to include modulats 
control to maintain constant pressure as demand \ 


| Industrial Air Vents 
Have Increased Capacity 


No. 3858—Greatly increased air venting capacity 
said to feature a new line of high pressure air vents f 
| industrial steam equipment. Phosphor bronze helic: 
| bellows with relatively large diameters are designed ' 
| permit the use of oversize valve orifices at pressurs 
' from 0 to 200 psi. The manufacturer is Sarco Co 
Empire State Bldg., New York 1, N. Y. 

Incorporating renewable heads of stainless stee 
| bodies and bonnets of cast brass, cast iron, or semi-ste¢ 
depending on the size and pressure, the vents are avail- 
able in vertical and angle patterns and in sizes from 
to 1% in. 

They are recommended for installation on equipment 
| such as steam jacketed kettles, calender beds, canning 
retorts, rotary dryers, large bucket type steam traps, et 


Dual Refrigerating Units 
in Window Type Conditioner 


No. 3859—A new window 
type room air conditioner, 
| equipped with two separate 
refrigerating systems for 
'“selective cooling” of the 
home or office, has been de- 





ton 1, Ohio. 


Q4s 
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rhe dual refrigerating systems, operated by two her- 
tically sealed, self oiling ‘“Meter-Miser” compressors, 
said to provide more than % ton of refrigerating 
acity. They can be operated together or separately, 
cording to the dictates of outside temperatures. One 
the systems is designed to supply adequate capacity to 

1 a room during the night and temperate summer 

ather. During extremely hot days both systems can be 

erated simultaneously. According to the company, 

mms up to 500 sq ft in size can be air conditioned. The 

it filters, dehumidifies, cools, and circulates air at the 
ite of 325 cfm. Fresh outside air for ventilation can be 
.dded at a rate of up to 50 cfm. 

Two controls regulate the unit. A four position master 
switch controls the fan and cooling systems, and an 
adjustable fresh air control governs the amount of out- 
side air brought into the unit. A thermostat control, 
available if desired, will provide automatic operation of 
one refrigerating system. Excess moisture is said to be 
evaporated or blown away by the fan so that plumbing 
connections are not necessary. 

The conditioner operates on 230 volt, a-c current 
Both the cooling and condensing fans are powered by a 
single 1/6 hp motor. A spun glass air filter is used. 


Office Size Electronic Computer 
Solves Intricate Math Problems 


No. 3860—An office size, electronic analog computer is 
now available from Reeves Instrument Corp., 215 E. 91st 
St., New York 28, N. Y. It is the result of the company’s 
developmental work for the government and is now 
available to industry—since it has been removed from 
the Navy’s list of confidential material. 

According to the company, it is a high speed, reason- 
ably priced, differential analyzer which makes possible 
mathematical explorations into fields of scientific analy- 
sis that have formerly been economically unfeasible 





> 


"he manufacturer believes that it will find extensive 
use in many fields, including air conditioning and re- 
friceration—particularly in the solution and analysis of 


Heating, Piping & Air Conditioning, September 1948 





es? 





Patterson Balance-Loader is protected by 
U. S. Letters Patents 
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107 WARREN STREET, EAST STROUDSBURG, PA 
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4 TYPES...18 CAPACITIES 


EXCLUSIVE ILG SELF-COOLED MOTOR 


lelameit) Ia] acleltshi teil f° Laiael i, re 


TWO-PIECE GRADUATED HEADER 


stridutior each tube exy nds an 


TOP OF HEADER—BSolted 


steam pro P molif 


es 


BRASS ORIFICE BUSHINGS 


riate 


SOLID COPPER CORE—26 ga 


5 
U 


D 
BOTTOM HEADER 


washers permits ext 


of unit sing 


DYNAMIC HEAT DISTRIBUTION 


lessen air turbulence 


SAFETY SUSPENSION 


rugged cast-iron header 


DYNAMICALLY BALANCED FAN WHEEL 
ILG Unit Heaters. Verified for dynan 


‘ONE-NAME-PLATE” RESPONSIBILITY 


ILG ELECTRIC VENTILATING CO., 
2841N. Crawford Avenue 

Chicago 41, Ill. Offices in more than 40 
Principal Cities. 


Send Free copy of New Heater Unit Bulletin No. 342. 


Firm Name 


Your Name 
Address. 


City 





heat flow, control, and all other problems requirins 
dynamic solution of simultaneous differential equat 

As a simulator it may be operated to actually sim 
a system such as a temperature control or fuel flow 
trol system so as to evaluate the allowable ran; 
design parameters. It may also be used to check n 
systems to determine whether they will meet a 
field conditions. In addition, it is also said to solve 
a high degree of accuracy, any initial valued diff: 
tial equation up to the seventh order. A servo me 
nism unit may be added to provide for vector reso! 
and vector addition. The computer will multiply 
divide arbitrary functions. 


Refrigeration Equipment Designed 
to Eliminate Frost on Coils 

No. 3861—Niagara Blower Co., 405 Lexington 
New York 17, N. Y., has improved the design and 
struction of equipment used in its “No-Frost” m« 
of refrigeration. Because it is designed to chill air | 
the freezing point of water without permitting the 
mation of frost or ice on the coils, it is said t 
especially suitable for processes where interrupt 
might impair quality or limit production. It is also 
in air conditioning and processes where extremely, 
air or low temperatures are required 


SUCTION 
PRESSURE 
REGULATIN 
= VALVE 


fom DUO-PASS Con 


BALANCED 
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cording to Korfund Co., 
Inc., 48-36 Thirty-Second Pl., Long Island City 1 
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AERO-PASS CONDENSER CONCENTRATOR SPRAY CO. 
Equipment consists of a fan spray cooler which 
the air and distributes it, a concentrator designs 
maintain the proper concentration of special liquid 
“Aeropass” condenser, and a compressor which ma 
any make selected by the user. 
Air is chilled by contact with the coils and a rec 
lating cold spray of the special liquid. As moisturt 
| condensed from the air stream the solution be 
diluted. The excess water, however, is evaporated i 
concentrator. Component units are built in a rai 
sizes from 10 tons up. 
Adjustability, Rigidity Feature 
Fan and Motor Base 
No. 3862—Complete ad- .=aa%. 
justability and rigidity is ===, 
possible in fan and motor —=——s 2 
installations with the “Du- 
plex” twin rail base, ac- = 
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ne separate base construction is said to be made 
practical by the use of resilient “Adjusto-Chocks” which 
designed to maintain positive alignment. For the 
first time, says the company, final selection of drive 
center distance, motor position, fan rotation, and hold- 
down bolt location can be determined on the job. Other 
advantages are said to include the fact that the base 
will often accommodate complete changes in fans and 
motors.. 


Dries Instrument Air 


No. 3863—Pittsburgh Lec- 
trodryer Corp., P.O. Box 
1766, Pittsburgh 30, Pa., is 
producing a new line of 
solid adsorption dehumidi- 
fying machines primarily 
designed for drying instru- 
ment air. 

Built in accordance with 
ASME code requirements, 
they are known as the BY 
line of “Lectrodryers.” 

Features are said to include small space requirements 
and more economical operation, as compared to previous 
models. Units are built as standard for operation on 
pressures up to 150 psig with the purchaser given the 
option of either steam or electric reactivation. Machines 
for operation at higher pressures are available on speci- 
fication. Standard sizes range up to 5000 cfm. 

The machines are said to be especially suitable for 
drying compressed air used for control apparatus. 


Cast Iron Construction 
Used in Gas Unit Heater 


No. 3864—A new line of 
gas fired unit heaters, fea- 
turing cast iron construc- 
tion in both the heat ex- 
changer and the combus- 
tion chamber, has _ been 
placed on the market by 
Automatic Gas Equipment 
Co., 301 Bruston Ave., Pitts- 
burgh 21, Pa. The heat ex- 
changer and combustion 
chamber are cast in one 
piece and the extended 
heating surface fins on the 





exchanger are cast integral. 

Designated as series C, the heaters incorporate a 
built-in draft hood and a safety pilot. According to the 
manufacturer, they have been approved by the Ameri- 
can Gas Association. 


Bronze Construction and Stainless 
Shaft Feature Turbine Type Pump 


No. 3865**—Roy E. Roth Co., Rock Island, Ill., has de- 
veloped a low cost turbine type pump for liquid transfer. 
Known as the model 0023, this pump is said to be suit- 
able for numerous industrial applications and to furnish 
pressures up to 80 psi while providing a flow of 8 gpm. 
It is designed to operate at speeds up to 2200 rpm. 


Hes \ing, Piping & Air Conditioning, September 1948 








Q 





Now Available! 
JOHN ZINK’S NEW 


“Whisper Quiet’ 


UNIT HEATER 


Especially Designed 


For Installations Requiring 


Quiet Operation 


For installations requiring quiet op- 
eration. More Head Room—Compact 
Design and More Heat From Gas 
Burned. A. G, A. approved for natu- 


ral. manufactured, mixed or L 


Pp 


gases. Fully equipped with automatic 


Controls. 


HURRICANE MODEL AVAILABLE 


FOR INDUSTRIAL INSTALLATIONS 


— Write for Literature — 


John Zink Company 


4401 South Peoria 
TULSA, OKLAHOMA 


New York - Salt Lake City - Houston - Los Angeles 
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| peas ies: Re aia | This single stage pump is all bronze with a stain 
| | —_— steel shaft and double ball bearings. The single m: 
/ 


MORE QUICK | vaned impeller, which is the only moving part of 
Temperature 


pump, is designed to handle condensate without v: 
, No. 3866—A water tem- 


binding. 

FOR YOUR | pering controller which is 

MONEY | | designed to maintain a con- 
stant, predetermined water 
temperature at its outlet— 
regardless of heater tank 
or tankless heater temper- 
ature variations—has been 


- _ announced by Symmons 
Fels bW cutter with thin blade | Engineering Co., 791 Tre- 


mont St., Boston 18. 


wheel rolls easily through all kinds of pipe Actuated by a solid filled 


’ . : f bellows which is mounted 
@ It’s acinch to cut pipe extra fast with the new out of the water in a pro- 


efficiency-balanced RIG4Q01D cutter. Extra cutting | tected chamber open to the 
power comes from the heat-treated tool-steel blade; | atmosphere, the valve may 


—t ot 


| Controls Water 


ne ts lll cs 





7) . 

td tough and thin, it rolls easily through any kind of | % installed anywhere along 

ry? : . i is sai atically compensat 
cx3 pipe—leaves practically no burr— the line and is said to automat cally compensate 
S~s tracion utente Wisse normal pressure fluctuations. The device may be set fo: 
crs racks perfectly. Every cutter factory any desired temperature between 100 and 170 F. | 









available in the 34 in. size with a capacity of approxi- 
mately 20 gpm at 50 psi and also in the 1 in. size with a 
capacity of approximately 35 gpm at 50 psi. It is recom- 
mended by the manufacturer for many commercial ap- 
plications and where scalding water is necessary at son 
outlets but undesirable at others. 


cx) tested. Your choice of five sizes to 6” 
wg! pipe; four-wheel cutters to 4”. Choose 
the favorite of pipe experts all over 
the world—buy RIGID cutters at 
your Supply House. 


' 
‘ 
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Nos. 42 and 44, 4-wheel 
cutters for fast quarter- 
turn cutting. 





Regulates Static Pressure 


No. 3867* *—The Cat. 101 
static pressure controls are 
for applications on low 

| pressures where regulation 
is required in inches of wa- 
ter, either pressure or 

/ vacuum. According to the 
manufacturer, Coral De- 
signs, P.O. Box 248, Forest 
Hills, N. Y., they have nu- 
merous applications in air 
conditioning and heating, where it is necessary that 
circuit be controlled either from the suction or exh 
side of the fan, and, in event of fan failure, auxiliar) 
equipment will be shut down. They are also recon a 
mended for air conditioning use in connection with r tio 
versing type damper control motors to prevent discha! 
of air into individual zones at excessively high veloc 
Likewise, they may be employed for combustion cont! 

| when used in connection with reversing type da: 
control motors. 

Units are obtainable in standard ratings ranging ! 

| 0 to 20 in. water pressure or vacuum and with rang 
| adjustment. Fixed differentials are from 0.2 to ° i pai 
| water. Units are available with a double throw c 
pot etsie Cathe tes” | or floating contacts for use in connection with reversing ing 
type damper control motors. 
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Th rmometer Indicates 
Two Temperatures 


No. 3868—The Jas. 
P. Marsh Corp. (Dept. 
13-N), Skokie, IIl., is 
Offering a “Duo- 
Therm” dual purpose 
thermometer for use 
in connection with re- 
frigeration units of all 
kinds. 

The instrument con- 
tains two thermome- 
ters which are com- 
bined to indicate 
room temperature and 
a lower temperature. 
One thermometer 
shows temperatures from —30 to 65 F, is a distant read- 
ing Bourdon tube type, and has 5 ft of capillary tubing. 
The other thermometer is of the bimetallic type and 
indicates temperatures from 20 to 80 F. 








Room Cooler Has 
Hermetic Unit 


SS 


No. 3869—The newest 
console type room cooler 






eee aE ie offered by United States 
rt ey mf P Air Conditioning Corp., 33rd 
Seemee)€6©6& Como Ave., SE., Minne- 





apolis 14, Minn., has a 
water cooled refrigerating 
unit. 

Housed in either a blond 
or dark mahogany wood 
cabinet, the unit is de- 
signed to cool, dehumidify, 
filter, and circulate room 
air. A new hermetically 
sealed compressor - motor 
unit is used and two sizes are. available—%4 and 1 ton. 

According to the company, water consumption is held 
to minimum by a new condensing coil design. “Freon” 
is the refrigerant used. 


Equipment Shorts 

A training school for technicians and apprentice 
mechanics from branch offices as well as June graduates 
in mechanical engineering from various colleges was 
conducted last month by Johnson Service Co., Milwau- 
kee. Under the direction of J. R. Vernon, sales promotion 
manager, the course was divided into three sections: 
automatic control apparatus, heating and air condi- 
tioning systems, and sales and contracting operations. 


Cutler-Hammer, Inc., Milwaukee, has acquired the | 


business of the West Electric Products Co., Los Angeles. 
W. G. Tapping, district sales manager, will be in charge 
of the new plant which will be integrated with other 
iny plants in the manufacture of motor controls, 
pane boards, lifting magnets, magnetic brakes, electric 
heating devices, and allied electric apparatus. Operat- 
ing personnel of West Electric Products Co. is being 
retained. 


com} 
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EXTRA EASY 





OF SMALL PIPE 


RIFaID OOR Ratchet Threaders 


give quick, clean threads on '/,” to 2” pipe 


@ No bothersome get-ready with these handy little 
RiGaib Threaders. Just snap in size die head you 
need and go to work. Even on close-to-wal! 
threads there’s no fuss or trouble—no extra 
dies required. These RITZA0D Threaders 
make it easy to get clean, quick threads 
on all kinds of small pipe. Sturdy 
steel and malleable construction—long 
life heat-treated tool-steel dies. No. 
OOR |,” to 1” pipe; No. 111R, 14” to 
144”; No. 12R 14" to 2”. Buy them at 
your Supply House. 










Free handy 
carrier for 
any group 
of sizes. 





THE RIDGE TOOL COMPANY ELYRIA, OHIO 
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Ask for Bulletin F-2741 
and gee full performance 
data, dimensions, de- 
scription, principles of 
Operation, typical instal- 
lation methods, and sug- 
gested uses. Write today. 





CEILING 
OUTLETS 


These new line-type ceiling outlets 
can be used singly or end-to-end in 
continuous strips. They are con- 
structed of scientifically-designed, 
rolled-steel members all dimension- 
ally coordinated for use with acoustical 
ceilings and other building products. 


74 Hew Approach to 
thin Distribution 


Keyed to modern architectural con- 
cepts, LINE-O-FLO, provides a vital 
contribution to continuity of design. 
High diffusion efficiency results in 
rapid induction of room air into the 
primary stream, quickly equalizing 
the temperature differential. 


PERFORMANCE DATA 
ASSURES ACCURATE ENGINEERING 
Knowing the CFM available and the 
throw required, the number of stand- 
ard units needed can be quickly 
obtained from reliable Performance 
Data tables. Two basic models are 
made — Model “LS” (shown above) 
and Model “LL” (designed to receive 
M21118 DAY-BRITE Lighting Unit). 


BARBER -COLMAN COMPANY 
1228 ROCK ST. @ ROCKFORD, ILLINOIS 
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Equipment Shorts (Cont.) 


Dravo Corp., Neville Island, Pittsburgh, has compl: 
transfer of its city offices to the Pitt Bank Bldg., F 
and Liberty Aves. The 12 story building, one of Pi 
burgh’s first skyscrapers, was purchased by the corp: 
tion last year and has been renamed Dravo Build 
The former Dravo Building has been purchased by 
state and eventually will be razed to make way for 
Point Park development. 


In line with its “Champion” series of national t: 
advertisements which is featuring the late Babe R 
Wheatland Tube Co., Philadelphia, has presented a 
tribution to the Babe Ruth Foundation. 


Beginning this month, General Engineering & } 
Co., St. Louis, will hold a series of 10 regional ; 
meetings. Leading off with a two day session in 8S! 
Louis, production and sales plans for the coming 
will be discussed with the entire distributor organizat 
The other meetings will be held in various c 
throughout the country. 


Star Tubular Products Co., 4747 S. Richmond St 
Chicago, has recently been formed and has purchased 
the assets and facilities of the Star Nipple Co. at the 
same Chicago address. The new company will produce a 
complete line of pipe nipples and will also prefabricaté 
tubular products. W. D. Reed is president and Richard 
L. Kopp is secretary. 


More than 800 dealers in the east and midwest at 
tended a recent series of four meetings at which ths 
new line of “York Heat” products was presented and a 
merchandising program for the year outlined. The nev 
products, offered by York-Shipley, York, Pa., include : 
boiler unit for radiant heating, tubeless boiler units 
water heaters, and a winter air conditioning unit 


A western sales division with headquarters at Pasa- 
dena, Calif., has been established by the Schaible Co 
manufacturer of fittings and valves. The new divisio! 
will serve 10 Pacific coast and Rocky Mountain states 


will handle sales by overseas representatives. Now in- 
cluded in the company’s expanded line are air and 
vacuum valves, hot water and steam radiator valves 
union elbows, automatic regulators, and relief valves 


A new and improved type of “Chromalox”’ infrare 
electric radiant heaters has been developed by Edwin | 
Wiegand Co., 7610 Thomas Blvd., Pittsburgh 8, Pa 
Inconel sheathed tubular heating units operate at tem 
peratures from 1000 to 1400 F, depending on the wattagé 
of the element which is mounted at the focus 
parabolic reflecting surface. According to,the compan) 
a negligible amount of visible light is produced, an: 
glassless construction is said to make the unit ide: 
use with conveyor belts. The heaters are recomme:de¢ 
for any drying, heating, baking, or dehydratin 
where radiant heat is desired. 


45 
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(AECUTIVE CHANGES 


Carroll M. Baumgardner has announced his resigna- 
on as executive vice president and member of the 
yoard of directors of United States Radiator Corp., 
Detroit. He has also resigned as president and member 
f the board of directors of the Capitol Finance Corp., 
Detroit. 





Frank S. Kaulback, vice president and general man- 
ager of branches of American Radiator & Standard San- 
itary Corp., has retired from active service in accordance 
with the company’s retirement plan. He is succeeded by 
Robert W. Lang, supervisor of the central division of the 
American-Standard branch house department, who has 
been elected vice president and general manager of 
branches. 


James W. May is now technical director of the air 
filter div... American Air Filter Co., Inc., Louisville. Be- 
fore joining the company in 1943, as director of research 
he was associate professor of heating, ventilating, and 
air conditioning at the University of Kentucky. 


The board of directors of Petroleum Heat and Power 
Co., Stamford, Conn., has elected James D. Burnes vice 
president and general manager. He has been treasurer 
since 1945 and was elected a vice president in 1947. 
Thomas J. Cody, comptroller since 1947, has succeeded 
Mr. Burnes as treasurer 


John H. Bartol, formerly passenger sales supervisor, 
American Air Lines, has joined the W. B. Connor Engi- 
neering Corp. as director of its air recovery division. 


Benjamin T. Hain has been named general manager 
for manufacturing by the National Radiator Co., Johns- 
town, Pa. He is in charge of all manufacturing activities 
at the company’s plants. 


Chester Morrison has been appointed director of for- 
eign operations of York Corp., York, Pa. John Carr, who 
has been appointed manager of the company’s inter- 
national division, will assist Mr. Morrison. Both men 
have been with the company many years and have 
served in the foreign field. 


T 


rhe new head of the department of mechanical engi- 
neering at Illinois Institute of Technology is Dr. Frank 
D. Carvin. The appointment became effective the first 
®: this month when James C. Peebles, dean of engineer- 
ing, retired and Dr. John T. Rettaliata, former head of 
mechanical engineering, became dean. Dr. Carvin had 
been head of mechanical engineering and chairman of 
graduate division at Newark College of Engineering. 
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Packless Radiator 
Valve for low 
Pressure Stcam 


(al 


Standard Low 
Voltage Room 
Thermostat 





SATISFIES OCCUPANT’S 
PREFERENCES.... 


oe 


Here is a sure way to keep everyone 
satisfied...to meet the personal 
preference as to room temperature. 
Individual Room Control — a Motor- 
Operated Valve on the radiator, con- 
trolled by a thermostat in the same 
room gives each occupant the chance 
to enjoy a chosen degree of warmth. 
Installation is easy... valves come 
Completely assembled, /ow voltage 
wiring is economically installed in 


new or existing buildings. 


For 


OFFICES @ HOTELS @ HOSPITALS 
SCHOOLS © CHURCHES @ INSTITUTIONS 


The system can be installed room by 
room, in parts of the structure, or in 
the whole building as maintenance 
budgets may permit. Individual 
Room Control offers important over- 
all economy and savings of fuel. For 
specific suggestions consult your Bar- 
ber-Colman representative, or write 
direct to us. 


BARBER-COLMAN COMPANY 
1228 ROCK ST. @ ROCKFORD, weet 
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Sizes 1, 2 and 3 


Ward Leonard a-c Magnetic Starter Is 
Small in Size, Big in Performance 


For fast, positive, dependable across-the- 
line starting of non-reversing motors, in- 
stall Ward Leonard 4110 a-c Magnetic 
Starters. 

Unit construction. Open or enclosed 
type. Accessible components. Double- 
break silver-to-silver main contacts. 
Thermal relays give overload protection. 
Local or remote control. 

Ward Leonard Starters are “Result- 
Engineered.” By modifying a basic de- 
sign, Ward Leonard can give you the 
results of a special . . . for the cost of a 
standard. 

Write for Bulletin 4110. Ward Leonard 
Electric Co., 24 South St., Mount Vernon, 
N. Y. Offices in principal cities of U. S. 
and Canada. 


WARD LEONARD 


COMPANY 


ELECTRIC 


RESISTORS « 


~ RELAYS - 






















NEW BOOKS & REPORTS 





Valuable Pump Text Includes 
Theory, Practical Considerations 


Centrifugal and Axial Flow Pumps, by A. J. Stepa: 
Ingersoll-Rand Co., opens with a profound mathemat 


study of the historical background for design of | 
radial flow and axial flow pumps. Emphasis is placex 
the essential incompressibility of the material t 
handled. 


The earlier chapters are of particular value to y 
mathematical wizards who propose to design new a} 
ratuses for transporting liquids. The data and the re 
ences, which latter are opulent, would do no harm « 
to a designer of gas handling machines. 


The treatise is meticulous in its formulas and e 
tions for solving mathematically the design of run: 
casings, shafts, glands, and approach aspects for | 
radial and axial flow pumps. Design lore is include 
to the shape of every part of a pump that “sees 
liquid, and the airfoil influences, turbulence, pre-i 
rotation, and other matters are discussed thorough! 


There are hundreds of diagrams and sketches, us 


located adjacent to the descriptive matter, though t! 


are a few aggravating instances that require searc! 
illustrations through earlier or later chapters 


The book becomes more interesting to the ordi 


reader when, following voluminous theoretical comput 


tions, multistage pumps, as for very high pressures 


deep well pumps, with their successive vertical sta 


are discussed 


There is constant reference to the analogy o! 
water wheel, and the description of low head pump 
for irrigation, would please any farmer 


The author is to be commended for emphasis 01 
importance of approach and discharge pipe aspect 


‘evidenced by the ratio of liquid delivered to the p 


input. 


There is much valuable information concerning 
ating experiences and the influence of thrust balan 
Shaft seals, and various types of bearings. Causes 


Suggested cures are given for vibration, noise, and pi 
ting due to cavitation. Measures to protect pumps f: 


improper rotation are explained. 


One is impressed, on reading this book, with memori 


of bygone pump troubles which were perplexing at 
time but which could have been solved quickly had 
book been available. 

It is evident that the author, aside from 
combed the world’s literature on pumps, also has a 
tical background of experience. 

I am proud to have Dr. Stepanoff’s book in my li 
and I recommend it to every engineer. 


Published by John Wiley & Sons, Inc., 440 Fourth Av 


New York City, this 428 page (6 x 914 in.) text is « 
bound and is priced at $7.50 in this country, $9 
Canada.—Reviewed by Samuel R. Lewis, consulting 
neer and member of HPAC’s board of consultin 
contributing editors. 
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M.iybdenum-Vanadium Pipe Material 
Shows Superior Long-Time Strength 
jlybdenum-vanadium pipe material has superior 
_time strength at high temperatures when compared 
w chromium-molybdenum compositions. Further- 
) more, long time soaking of molybdenum-vanadium com- 
positions has so far failed to show graphite formation. 
These conclusions are contained in a report, Some 1000 
; Steam Pipe Materials, by Ernest L. Robinson, struc- 
tural engineer, turbine generator engineering div., Gen- 
Electric Co. The paper, which was presented at the 
last annual meeting of the American Society of Me- 
nical Engineers, gives long-time creep and rupture 
test results on materials suitable for high temperature 
steam piping. The series of tests were neither planned 
nor run at the same time, each series being a unit in 
itself. The group was selected from results, mostly un- 
published, and is presented in a form suitable for 
euidance in design and for a basis of comparison be- 
tween different compositions. The author suggests that 
these results be compared with similar results obtained 
elsewhere 
The paper, giving the results of six series of tests, has 
been reprinted by the Apparatus Dept., General Electric 
Co., Schenectady, N. Y 


t 


Other Books and Reports 

1948 National Wage Chart, published by the Builders 
Association of Chicago, 228 N. La Salle St., Chicago 1, 
$1.50 per copy. The chart, which has been issued by the 
association since 1902, shows the hourly wage rates be- 
ing paid building mechanics in principal cities of the 
United States and Canada. 
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The Free Surface Around, and Interference Between, 
Gravity Wells, by H. E. Babbitt and D. H. Caldwell, re- 
spectively professor of sanitary engineering and former- 

research assistant in civil engineering, University of 
Illinois. Designated as Bulletin Series No. 374, the report 
is published by the University of Illinois Engineering Ex- 
} periment Station, Urbana, Ill., and is priced at 50 cents. 
'The locus of points on the free surface of water sur- 
rounding a gravity well during pumping was found, by 
electrical analogy, in the laboratory and was checked by 
observations on a large scale model. Much of the report 
substantiates hypotheses and studies presented by other 
investigators 
LE 

Supplement to ASTM Standards—To keep up to date the 
Striennially published book of ASTM standards, the 
American Society for Testing Materials, 1916 Race St., 
Philadelphia 3, issues supplements (in the intervening 
yes for each part of the book. The 1947 supplements, 
issued in five parts, cover some 330 odd specifications, 
and definitions which were either issued for the 
time last year or have been revised since the 1946 
suppements were released. Paper covered copies are $4 
; ber part, or all five parts for $20. Chemical analyses of 
= metals are not included but are published in a special 
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NEW GREAT 


The big 1947-48 news in gas-fired 
unit heaters was the new Great Na- 
tional line. Now that line has been 
improved with four basic engineer- 
ing advances, and enlarged to in- 
clude new models, new sizes, and 
new styles. 

The response to Great National's 
1947-48 line proved what we’ had 
suspected: that there was a real 
need for a line of superbly-designed, 
well-engineered heaters. The 1948 
Great National heaters are now far 
out in front—easily the quietest, 
most trouble-free, and most eco- 
nomical heaters of their kind on 
the market. 

Write for the name of your near- 
est Great National dealer. Your 
worries about gas-fired heating will 
end the day he calls on you. 


All three models available in four sizes 


200,000 and 270,000 BTU per hour. All styles available 
chromium, and in sheet metal 


Se | 


Great National Air Conditioning Co. 
2146 North Harwood, Dallas, Texas 
""Weathercrafters to the Nation" 


in both cast iron with 1°, 








NATIONAL 






GAS-FIRED UNIT HEATERS 





FAN TYPE 
cr _ 
DUCT TYPE 





BLOWER TYPE 


100,000, 135,000; 
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S Reasous 
Sir LYON’ Traps 


are cary to matutatn! 





Look for these three STRONG low-maintenance fea- 
tures in the STRONG 80 Series Inverted Bucket Trap: 
1. Anum-Metl Valve and Seat—guaranteed 
leakproof for one year; 

2. Bolted-in seat design—insures tight seal, 
easy servicing; 

3. Stainless steel bucket and trim. 


Compare these features with other traps! 

STRONG 80 Series Trap sizes 14" to 2'"’, pressures 
to 250 lbs., temperature to 500°F. (forged steel for 
higher pressures). 

Dual outlet simplifies piping, bottom inlet keeps 
trap cleaner. Years of trouble-free operation assured 
by super-STRONG construction. 

Catalog No. 67 describes inverted, open bucket and 
other types of STRONG traps. Write today. 


*Trade Mark Reg. U.S. Pat. Off 


STRONG, CARLISLE & HAMMOND COMPANY 
1392 West 3rd Street 
RQ ws Cleveland 13, Ohio 


Anum Men 
Peg Trade Mork 











MEETINGS & CONVENTIONS 


The Third National Instrument Conference and Exhi 
sponsored by the Instrument Society of America 
Wolfendale St., Pittsburgh 22, Pa. To be held Septe 
13 to 17, Philadelphia Convention Hall. 

The technical sessions will be devoted to virtua! 
phases of instrumentation. Papers to be presentec 
deal with ordnance instruments, temperature and 
sure elements, automatic control, control valves, p: ; 
control, and electronics. : 

In conjunction with the conference and exhi! ; 
number of short courses on electrical measure: : 
and industrial instruments will be offered at Conve 
Hall under the direction of E. D. Wilson, head, che 
engineering department, Worcester Polytechnical | 
tute. 











Illinois State Association of the Refrigeration Servic, 
Engineers Society—11th annual convention, Sept« 
25 and 26, St. Nicholas hotel, Springfield, Ill. Assoc 
secretary is B. V. Clark, 612 N. May St., Aurora, I 


hg mem hath 


7 


Association of Iron and Steel Engineers—Air condi 
ing of crane cabs will be the subject of a talk 
given by R. D. Darrah, Dravo Corp., Pittsburgh, : 
association’s convention, September 28 to Octobe: 
Cleveland. The talk will be given during the m 
session on September 28 PF 


PA EE A nis tia ean 


American Gas Association, 420 Lexington Ave., N 
York City—1948 convention, October 4 to 8, Atlan! p th 
City. 

Those planning to attend are urged to make res: pe 
tions immediately. Application forms for hotel a 
modations are available from association headqu 
and should be filed with the AGA housing burs 
Central Pier, Atlantic City, N. J. 

Many industry-wide problems will be discussed 
general sessions, and sectional programs will del\ cal 
all phases of the gas business. The technical sec! rr 
meetings will be devoted to many subjects includ £& 
synthetic liquid fuels, developments in a newly : 
structed catalytic cracking plant, uses of LP 
mains and services, and modernizing existing pl: 
increase capacity. 


The First Eastern Refrigeration and Air Condition: 

Educational Exhibit and Conference—held in con) 

with the annual convention of the New England Sta 
Association, Refrigeration Service Engineers ‘ 
This affair will be held October 8 to 10 at th: 
Bradford, Boston, and is sponsored jointly by t 
frigeration Equipment Manufacturers Associati 

the RSES. 
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American Chemical Society, Chicago section, (9% ° 
Wabash Ave., Chicago 5—Fifth National Chem 
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SK ANY GOOD SALESMAN, and he’|] tell you that 
1 the lush days are just about gone—along with 
shortages, slow production and the sellers’ market. 


Today, customers are playing hard to get. The 
“nush-overs” are beginning to push back. Pro- 
duction isn’t lagging any more—it’s already near- 
ly double the pre-war level, and fast catching up 
with demand. There’s plenty of healthy competi- 
tion in sight. And you can be glad there is. 





. 
American business has always thrived on com- 
petition. It still can. But the machinery of selling 
and distribution will have to work at peak effi- 
ciency. 
And that means—more mechanization! 
Mechanization is simply the application of as- 
sembly-line methods to the manufacture of a sale. 
; It's the only way to balance mass production. 





of a series of messages to help you increase your understanding of business paper advertising, and tuts effect ur business 


What happens when 
the ‘push-overs 


start pushing back? 


With mechanized selling, you won't turn pros- 
pects into “push-overs,” but you'll certainly get 
them leaning your way. By exploring the field, 
arousing interest, creating a preference for the 
things your company makes, mechanized selling 
multiplies the productivity capacity of your sales 
force by the hundreds, or thousands, or by any 
number your market requires. 

But this machine is no stranger to you. You 
know it by its first name—ADVERTISING. 

We'd just like to point out that now is the time 
to put the machine to work, more consistently, 
more aggressively than ever. And remember that 
when your advertising goes to work in the right 
business papers, with their tremendous concen- 
tration of hand-picked readers, it becomes the 
most efficient machine you can use for manu- 
facturing sales at a profit. 


: 
2 
Just how efficiently does business paper advertising work? If you'd like to 

; see some exam ples, well be glad to send you a recent ABP folder on a 
"| tual results. Also, if you'd like reprints of this advertisement (or the en 
R ; 

. tire series) to show to others in vour organization, you may have them 
~ . 

i for the asking 

ra 

5 

+ 
£ 
? 
f 
iping & Air Conditioni 
Heating, Piping ir Conditioning 
’ 
3 is one of the 129 members The Associated Business Papers 
: whose chiej purpose is to maintain the highest standards of editorial 
z. . 
aA hel pfulness—for the benefit of reader and advertiser alike. 

: 


5 
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Meetings & Conventions (Cont.) 


position, October 12 through 16, Chicago Coliseum. 


Plans for this show include the revival of the National 
Industrial Chemical Conference, which was not sched- 
uled at the last show held in 1946. 

According to Dr. L. E. Clifcorn, chairman of the expo- 
sition committee, “the conference will feature noted 
speakers who will present interesting papers on new 
developments, discoveries, and applications in industrial 
chemistry.” Sessions will be held in the Coliseum Annex, 
under the same roof with the show, and all show visitors 
are welcome to attend the conference. 


National Association of Housing Officials, 1313 E. 60th 
St., Chicago 37—annual meeting. October 13-16, Olympic 
hotel, Seattle. The Third Annual Exhibit of Building and 
Maintenance Products will be held concurrently. 


National Institute of Governmental Purchasing—third 
annual conference and exhibit, October 18 to 20, Belle- 
vue-Stratford hotel, Philadelphia. President W. Z. Betts, 
director of the division of purchase and contract, State 
of North Carolina, will be assisted by a committee of 
governmental buyers and a committee from the ranks 
of exhibitors. Executive director of the institute is A. H. 
Hall, 730 Jackson PIl., N.W., Washington 6, D. C. 


Thirty Sixth National Safety Congress and Exposition 
sponsored by the National Safety Council, 20 N. Wacker 





Engenccred Eccreoriy| 


ATMOSPHERIC SPRAY TOWERS 


Dr., Chicago 6, Ill. This event will be held October 
22 and five hotels will house the safety sessions 
expositions. The industrial safety exposition and i: 
trial sessions will be held at the Stevens; indus 
school, and college sessions at the Morrison; and 
industrial sessions at the Congress and La Salle h 
The public safety exposition will be at the She 
hotel. 


Refrigeration Equipment Manufacturers Associatio: a 
the Refrigeration Equipment Wholesalers Associa 
a joint meeting to be held October 21 to 23, French 
Ind. Talks and discussion periods on problems aff: 
both groups are scheduled for the morning of Ox 
22 and the following morning will be given ov | 
product section meetings. For additional informat; | 
write REMA at 3751 Prospect Ave., Cleveland | 


American Welding Society, 39 W. 39th St., New 
City—annual meeting, October 24-29, Bellevue-Strat ford Fj 
hotel, Philadelphia. 

Inert gas-shielded arc welding will be given co. 
able attention as two of the many technical sessio: 





be devoted to this subject. A paper on pipe weldi . 
John H. Zink, president, Heat & Power Corp., Baltimo: 

will be presented during the session on storage tank ¢ 
pressure vessels, and piping. s I 


The concurrent National Metal Exposition will | 
in the Commercial Museum and convention hal! 
first educational lecture series will be given by Dr 
















Marley Atmospheric Spray towers are doubly economical: 
economical to install, economical to operate efficiently 
because, regardless of price, every Marley tower is engineered 
for efficiency. Only years of experience and constant study can 
produce towers with these qualities so vital to efficient at- 
mospheric water cooling: 
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@ Most complete utilization of natural air flow. 
@ Minimum drift loss. 


@ Balanced spray system gives maximum distribution at lowest 
pressure, 


@ Sturdy structural strength without excess usage of material. 


SERIES 100 TOWERS—Produced in 6 frame sizes for small 
capacity installations. 


SERIES 200 TOWERS—Built.in standardized sections for 
variable capacities. Standard coils are available for closed 
system cooling. Both towers are prefabricated for case 
of erection. 


MARLEY WAY is the PERFECT SPRAY 
Marley Non-Clog Spray 
Nozzles set the stand- 
ard in process industries 
for product and con- 
tainer washing, hvu- 
midifying, cleaning, air 
washing, homogenizing 
and other services. 
























TOWERS 
¢ KANSAS CITY 15, KANSAS 
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| You can’t see through 


INDEPENDENT. ; 





“| NO-VISION GRILLES 


for Doors, Walls and Partitions 


T = 










iN 
A 
..<BUT YOU CAN SEE x. 


Extra Profit Opportunities with 


the Complete Line of 
Independent Registers and Grilles | 








Where ventilation without vision is de- 
sired—in doors, walls and partitions—In- 
dependent No-Vision Grilles meet every 
requirement. It’s impossible to see through | 
an Independent No-Vision Grille from 
any viewpoint. 





~~ ; 





Independent No-Vision Grilles are made | — 

in two styles—Style C, with grille core 

only, installed with molding as shown | AND YOU WILL KNOW WHY LADISH 
above; Style R, with overlapping rim on 

all four sides of one surface of the grille, 

as illustrated at the left. 


Independent*No-Vision Grilles are made | FORGED STEEL FITTINGS 


in 46 standard sizes, for openings from 


RR 8"x 6" to 30"x 24", and additional sizes Stay in Service Longer 


can be furnished. 


Fe 
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Rigid laboratory control of forging proc- 


SEND FOR THIS BOOK esses increases strength and toughness. 
Write for new Catalog No. 48—xives 7 4 4 

schedules of sizes, details and prices of Controlled grain flow provides maximum 
registers and grilles for every purpose. resistance to shock, strain and stress. 


wEMBED Dense, homogeneous metal structure 


retards action of erosion and corrosion. 






INDOOR COMFORT ae 
| Ample Stocks. .. Prompt Service...Carbon, Stainless and 


Alloy Steels 4 through 4inches, 2000 through 6000 pounds. 
Write for Catalog, Vol. 2, Today 


so @PSH A 12 





Aiways Leading — Always Progressing 


| THE INDEPENDENT 
S REGISTER CO. 


3747 E. 93rd STREET - CLEVELAND, OHIO 





| 






CUDAHY, WISCONSIN (muwaurte susves) 
District Offices NEW YORK © BUFFALO © PITTSBURGH © CHICAGO © PHILADELPHIA 
CLEVELAND © ST LOUIS © HOUSTON © NEW ORLEANS © LOS ANGELE 





STOCKED AND SOLD BY LADISH DISTRIBUTORS IN PRINCIPAL CENTERS 
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Meetings & Conventions (Cont.) 


Stout, department of metallurgy, Lehigh University. His 
three lectures will be on the metallurgy of arc welds in 
steel. 


Third Annual Short Course in Instrumentation for the 
Process Industries—offered by the Agricultural and Me- 
chanical College of Texas, October 26 to 28. The course 
will be conducted as a seminar with lectures and dis- 
cussions on the subject of automatic control. Lectures 
will cover the measurement and control of temperature, 
pressure, liquid level, as well as time control and other 
allied subjects. 

Anyone living either in or outside of Texas is eligible 
to take the course on payment of a $5.00 registration 
fee. Rooming accommodations and meals will be avail- 
able on the campus and further information may be 
obtained from Prof. P. G. Murdoch, chemical engineer- 
ing department, Texas A & M College, College Station, 
Tex. 


American Society of Refrigerating Engineers, 40 W. 40th 
St., New York City—1948 annual meeting. December 5 
to 8, Hotel Statler, Washington, D. C. 

The technical program will be under the supervision 
of C. M. Ashley, chairman of the program committee, 
and W. S. Woodside will be the convention chairman. 


Heating, Piping & Air Conditioning, Septem 
I | 


1948 or in 1949, South America—further informatio 
be released by the Engineers Joint Council Comm 
on International Relations, 29 W. 39th St., New \ 
City. 


Ninth International Heating, Ventilating, and Air ©: id 
tioning Exposition, January 24 to 28, International 
phitheatre, Chicago—under the auspices of the A: 
can Society of Heating and Ventilating Enginee: 
Madison Ave., New York City. 


American Society of Heating and Ventilating Engin: ers 


51 Madison Ave., New York City—the 55th annual n 
ing, January 24 to 27, 1949, Stevens hotel, Chicago 
The Illinois Chapter will be host for the occasio: 
W. A. Kuechenberg is general chairman of arr: 
ments. 


Stoker Manufacturers Association, 307 N. Michigan 
Chicago—plans have tentatively been made to h 
one day membership conference in Chicago durin 
last week in January. 


American Society for Testing Materials, 1916 Race S 
Philadelphia 3, Pa.—the following 1949 meetings 
been scheduled: 

Spring meeting and ASTM committee week, Fd 
water Beach hotel, Chicago, February 28 to March 4 

Fifty second annual meeting, Chalfonte-Haddo 
hotel, Atlantic City, June 27 to July 1. 








Pan-American Engineering Congress, to be held late in 





Weil Type R-hot and chilled 
water circulating 


All ball-bearing pump. Requires only 
once-a-year lubrication. Capacities 
from 10 to 750 GPM. Two types—RU 
with packed Stuffing Box for Cooling 
Tower Service. RY with leakproof 
Mechanical Seal for hot or chilled 
water circulating. (see bulletin 


R5500) 








CHECK THESE WEIL PUMP FEATURES 


Check These Wal Pumps 
nr Heating System Duty 


LOW FIRST COST 

every part made and assembled in Fig. 

the Weil Factory 302 
BUILT-IN DURABILITY 

every part precision-built for long 

life. Every pump pre-tested before 

shipping. 
COMPACT INSTALLATION 

unit comes completely assembled. 

Requires little space. 






Weil Type TR horizontal low 
and high pressure systems 


Ball bearing, heavy duty—use stand- 
ard motor at low speed—1750 RPM. 
Copper bearing steel receiver. Ca- 


iti . Low return connections provide 
eee ts W2e Psa ee freedom of layout. Eliminates un- 


Weil Type TVC Condensate 
for low pressure systems 


derground lines. Lines overhead 
WEIL commu 
COMPANY tremely low water line—cast iron 


may be used. Capacities of 500 to 
Manufacturers of Centrifugal Pumps receiver. (write for bulletin 7 VC 














10,000 sq. feet E.D.R. Has ex- 
1528 N. Fremont St. Chicago 22, lt. 300. 
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Self-Cleaning Feature of ‘ 




























| NEW WORK-SAVER 
| DEPENDABLE | Yt Toe 
Water Regulating Valve 
ee MEANS 
rs 
4 ’ | 
TROUBLE-FREE’ | 
LONGER SERVICE | Plies ib Hang 
| Model” 400" Portable Power 
* 
Drive operates hand threaders, cutters, reamers 
@ Pick up the RIGID Portable Power Drive and 
you have a pleasant surprise — it’s much lighter 
bad = than you expect. Modern design lightweight alloy 
’ ° - case is tops for strength and durability. Universal 
You ll avoid trouble motor — forward, reverse, light socket power, turns 
due to dirt and lime in your water ine for v ‘ :—saves vour 
when you install the new A-P Model 68-B pipe or your hand tools—saves yo 
Water Regulating Valve on your water-cooled time and muscle. RIGID lathe- 
condensing units. This Valve, designed on type three jaw chuck in front with 
a radically different operating principle, actually chuck wrench ejector: self-centering 
cleans itself.’ A special molded composition he ‘ : : 
seal on the valve stem slides across the polished workholder in rear turns with pipe. 
mirror-smooth stainless stee! seat providing an Sealed-in lubrication — no oil to spill. 
mm effective “wiping” action as it opens or closes See the RITAIID ‘‘400’’ at your 





the valve. This unique seal and seat shows no 
sign of wear after the equivalent of many years 
use—proof of a “lifetime” of accurate water 
regulating service 


Supply House. 


With an operating head pressure of 50 to 150 p.s.i 
Model 68-B can be easily adjusted to your system 
through the wide port in the body. Its long stroke 


et et A A TE IE EE 


provides closer, more uniform control without chattering 

or water-hammer. Three sizes, %", 2" and %"" inlet 

and outlet, offer a wide range of utility on Freon, 

Methy! Chloride or Sulphur Dioxide systems. 
| Buy it today at your leading Refrigeration Jobbers 
: — or write for bulletin No. M100. 


Refrigeration 
AD DEPENDABLE "2%, 
Thermostatic Expansion Valves, Refrigerant and 


Water Solenoids, Suction Pressure Regulating Valves, 
“Trap-Dri’’ Drier-Filter-Strainer and ‘‘Trap-it'’ Filter- 









Model “‘400”’ oper 
ates with RiG@aib 
Universal Drive 
Shaft for threading 
up to 8” pipe. 





Strainer, and Thermostats for cooling or heating. Model “400” fur- 
nished with tool 
tray, feet and all 


AUTOMATIC PRODUCS COMPANY | fteings (owe wien. 


2460 North Thirty-Second St., Milwaukee 10, Wisconsin out legs.) 
Export Dept., 13 East 40th Street, New York 16, N. Y. 









DEPENDABLE 


REFRIGERANT VALVES 


LLY LCM 142110127 311°), 





RIDGE TOOL COMPANY . LYRIA, OHIO 
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Now! A Complete 
FACTORY HEATING SYSTEM 


is Available for 
Immediate Delivery 





OIL FIRED UNIT 
650,000 to 1,950,000 
B. T. U. 


GAS FIRED UNIT 
650,000 to 1,950,000 
Bt. 


Factory Assembled and Wired 
for Immediate Installation. 


Write for Bulletin 802 giving complete speci- 
fications on Airtherm Direct Fired Heaters. 


AIRTHERM 


MANUFACTURING COMPANY 
711 S. Spring St. Louis 









Meetings & Conventions (Cont.) 


First national meeting of the society on the 
coast, Fairmont hotel, San Francisco, October 10 t« 


American 


Foundrymen’s Society, 222 W. Adams 
Chicago—1949 annual meeting, May 2 t 


o 5, St. Louis 


Oil-Heat Instiiute of America, 6 E. 39th St., New \ 
City—1949 national convention and industry exposi 
the week of May 16, Boston. The convention comm 
has approved Mechanics Hall for the exposition and 
Statler as the headquarters hotel 


American Society of Refrigerating Engineers, 40 W 
St., New York City—proposed 1949 Spring meeting 
5 to 8. As tentatively planned, the technical sess 
and committee meetings will be held aboard ship 
will be combined with a cruise, from Montreal, on 
St. Lawrence and Saguenay rivers. Stops for sights« 
will be made at Murray Bay, Tadoussac, and Quebe 


Sixth All-Industry Refrigeration and Air Conditio 


Exposition, the week of November 14, 1949, Atlantic 
—sponsored by the Refrigeration Equipment Man 
turers Association, 1107 Clark Bldg., Pittsburgh 22 

According to R. K. Hanson, show director, the ge 
public is not invited and visitors must show credentia! 
indicating they are members of the industry 
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4 A 
Standard No. 20 $24.00 « 4 
Ad 


Ciant No. 30 848.00 








These fully-patented FLANGE- 
JACKS, formerly manufactured 
by T. G. Persson Co., of 
Bloomfield, N. J., are job-tes- 
ted and meet the requirements 
for fast, safe and easy gasket 
replacement. 

Operating with a minimum 
of effort .. . vital in tight, 
cramped quarters... FLANGE- 
JACKS exert tremendous pres- 






sure smoothly and evenly 
There is no shock along the 
pipe line, bolt holes ore mo 
tained in perfect alignmen! 
and flange faces cannot b 
damaged. FLANGE-JACKS elir 
inate long, costly shut-down 
See your distributor for trade 
discounts. 


J. H. WILLIAMS & CO. 


BUFFALO 7, &. Y. 



































jor ¢ SPRAYING 
¢ WASHING 
¢ RINSING 
* COOLING 
¢ AIR CONDITIONING 


SPRAY 
NOZZLES 








Type GG Unipump. For de- 
teiled informetion write for 
Bulletin 726-C2. 


Get the most out of your Spraying Equipment with 
minimum power ... with efficient spraying. 


Use Yarway Nozzles. No internal vanes or other re- 
strictions to clog or hinder flow. Two types— Yarway 
Involute-type producing a fine hollow spray with 
minimum energy loss, and Yarway Fan-type producing 
a flat fan-shaped spray with time-saving slicing action 
CENTRIFUGAL SPECIALISTS for cleaning. 

Wiae range of standard sizes and capacities. Cast or 
machined from solid bar stock. 


EINMA N Thousands in use. Write for new Bulletin N-616. 


PUMP MFG. Company 





YARNALL-WARING COMPANY 
107 Mermaid Avenve Philadelphia 18, Pa. 
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GET THIS HELPFUL BOOKLET 


“100 WAYS 
TO APPLY 


id 


HEAT” 


see how you can 
® INCREASE PRODUCTION 
@®SAVE TIME & MONEY 
®@IMPROVE QUALITY 


CHROMALOX 
HEATING UNITS 
SEND FOR YOUR FREE COPY 


It shows you how CHROMALOX Electric 


Heaters are efficiently and economically solving many of industry's 


toughest heating problems. 


Write Today to: 
EDWIN L. WIEGAND CO., 7610 THOMAS BOULEVARD, PITTSBURGH 8, PA, 



























RECENT TRADE LITERATURE 





For your convenience in obtaining copies of these 
bulletins, see coupon on page 187. If you write 
direct to the manufacturer, describe carefully 
what literature you want, as the number giver 
first in each item is for use only when sending 
requests to Heating, Piping & Air Conditioning 


Ball and Roller 
Bearings 

No. 6961—SKF Industries, Inc., Front St. & Erie 
Philadelphia 32, Pa., has issued an abridged editi 
its general catalog on ball and roller bearings. V 
lacking the detailed technical data of the ge 
catalog, the 76 page booklet devotes considerable 
to load calculations, selection of shaft and housing t 
ances, and conversion tables. A special section 
with the company’s pillow blocks and includes dat 
mounting, lubrication, and maintenance 


Blowers, Fans, 
and Exhausters 

No. 6962—A new. edition of its bulletin, Lung 
Industry, has been released by General Blower! 
Morton Grove, ll. Among the products which are 
scribed and illustrated are single and multi-stage t 
blowers, gas boosters, multi-blade exhausters of 
the forward and backward curve type, steel plats 
hausters, high temperature fans, welding fume exh 
ers, spray booth fans, propeller type exhaust fans 
tilating fans, rotary blowers, and roof ventilators 


It’s NAYLOR 


For push-pull ventilating, exhaust 
and other high and low pressur 
service, Naylor provides advant 
not found in any other light-) 
pipe. The distinguishing Locks 
Spiralweld creates a reinforcing 
which increases collapse strengt! 
permits the use of lighter gauge : 
rial for large diameters with n 
rifice in performance and with 
stantial economies in handling, s 
ping and installation. Sizes fron 
30 inches in diameter with all ty 
fittings and connections, Also 


sion fabrication to your specifi 


Light-weight PIPE 
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NO CAPACITY LOSS 
FROM FROST 
AT ANY TIME 















a 
eeeeeeeeeeeee@ 





die ee 




















; don’t be confused by unit heaters offering 
; great BTU delivery and high outlet tem- 
: peratures. Any unit heater that fails to 
i deliver warm air to the floor level where it 


is needed most is simply spending your 
heating dollars to heat that part of your 
building that does not require heating. 





BTU Rating in a unit heater does not mean every 

ing. & & Re CIM and cutet tempers @ The NIAGARA “NO-FROST” METHOD assures 
ture that really does the job . 
uniform temperature without loss of capacity from 


frosting of refrigerating coils at any time. 


By preventing frost accumulation, it not only does 
away entirely with the nuisance of defrosting. It sets 
a new and higher standard of refrigeration system pet 
formance...free from operating difficulty and mainte- 


nance trouble...and with lower costs, because vou 


3 Nie on VY, 
BUT WHAT GOOD ISIT 
AT CEILING LEVEL? 

Do you spend your heating dollars only 
to heat your ceiling? Or, do you want the 
very most from your heating dollar? If so, 





‘ 
. always get the full capacity of your compressor with- 
: . \ \ ; I 
if ' out the waste of power that comes from running with 
frost on the coils. 

NIAGARA “NO-FROST” installations are operating 
successfully in every refrigeration application requiring 
temperatures below freezing...meat chilling and holding, 
pre-cooling and holding of fruits and vegetables, butter, 


Investigate GRID 


e and cheese storage, fish freezing, ick » 
Unit Heaters that BB aly etek = ” €, quick freezing of 


are designed for low outlet tem- foods, ice cream hardening. 
perature and greater air deliv- 
ery. They are constructed to isk for Bulletin 23 HP 


deliver warm air in greater vol- 
ume to the working zone where 


it is needed . . . resulting in NIAGARA BLOWER COMPANY 


HIGH TEST saving in fuel consumption, assuring the very 
CAST ultimate from your heating dollar. Over 30 Years of Service in Industrial Air Fueimeecrin 
New York 17, N. Y. 





GRID heating sections are one piece construc 405 Lexington Ave. 
IRON tion high test cast iron—the metal for perma- 
nency ... no electrolysis because there are no Field Engineering Offices in Principal Cities 
HEATING dissimilar metals used in GRID construction 
SECTIONS Hence, no maintenance expense—but years of 





trouble-free heating service. INDUSTRIAL COOLING 44 —y HEATING @ DRYING 


D. J. MURRAY MANUFACTURING CO. NIAGARA 


WAUSAU WISCONSIN 


HUMIDIFYING @ AIR ENGINEERING EQUIPMENT 
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NICHOLSON MAKES » 










Practical 


and Economical 





FASTER HEAT TRANSFER and 
LOWER FUEL COSTS. are two of 
the immediate benefits of equipping 
each unit with its own trap. It's an 
ideal, efficiency-wise, that Nichol- 
son is making possible in an in- 
creasing number of plants. 











Nicholson steam traps make unit- 
trapping practical because: their 
low cost makes it economically pos- 
sible; there is a Nicholson trap for 
every power, heat and process pur 
pose; your Nicholson service engin- 
eer is experienced in planning a 
practical system. 














Bulletin 1047 or see Sweet's 






W. H. NICHOLSON & CO. 


198 OREGON ST., WILKES-BARRE, PA. 






Valves @ Traps @ Steam Specialties 






WEBSTER 
Series F600 


GAS BURNERS 


50,000 to 
10,000,000 Btu. 





The Series F600 Burner operates on 
straight natural gas and mixed gas to 
800 Btu. Gives perfect horizontal distri- 
bution. Fully automatic controls—that 
operate properly—can be easily applied. 


Surface Combustion Corporation 
TULSA 





THE WEBSTER ENGINEERING CO. 


— DIVISION OF — 





| Blower Type 


Unit Heaters 

No. 6963—The line of “‘Recirculair” blower type u 
heaters consists of 10 standard combinations utiliz 
two basic sizes for handling 1800 to 20,000 cfm. Bulle 
483, released by New York Blower Co., 32nd St. & Shie 
Ave., Chicago 16, Ill., includes information on vari 
types of mountings, copper steam coils, and air filt 


Capacity Data for Concentric 
Orifices and Flow Nozzles 


No. 6964—A simplified method for sizing orifices 
flow nozzles in connection with orifice type meter 
explained in a 10 page bulletin (T-100-M) issued 
Hagan Corp., 323 Fourth Ave., Pittsburgh 19, Pa. Fi 
given line size, meter differential and fluid quantity 
determined by using a basic formula and a graph. 
information obtained is said to be satisfactorily a 
rate, within certain limits, for the purpose. In addit 
to the data used in determining the orifice ratio, 
bulletin contains a diagram covering recommen 
pressure tap spacing for flange, radius, and vena c 
tracta taps, and another diagram showing the per 
nent pressure loss to be expected from installatio. 
the primary device. 


Combustion 
Test Set 


No. 6965—In calling attention to its line of combus 
tion test sets, F. W. Dwyer Mfg. Co., 317 S. Western Av: 
Chicago 12, Ill., has published a new bulletin (No. : 





GAS BURNERS 


For use in heating 
boilers, power boilers 
—in any metal firebox 
or sectional boiler 

Adaptable to any firc 
box shape or size 

Handles various as 
pressures and effects low 
draft loss. 





Write for new illus- 
trated Catalog of 
Webster Burners 
and Controls. 








, ; ; ; . Toledo, Ohio 
OKLAHOMA 
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Restaurants 
Apartments 
Taverns 


Offices 


Stores 





REVERSIBLE 
ALL-PURPOSE FAN 


..-A single, simple Peerless Electric 
plug-in PROFIT BOOSTER 


JT NIQUE in size and utility, this Peerless WF-30 All-| 
Purpose, All-Metal Fan and Cabinet are 30” square 
l 


and only 5'0” deep... tremendous air capacity of 4220 
; I 


C.F.M. high speed exhaust . . . low-cost operation . . . two 


speed % h.p. motor... reversible . . . exhausts day time 


heat or pulls in cool night air . . . thermally protected 
motor can’t burn out. 


Here’s a real ready-to-plug-in appliance with dozens of 
commercial and domestic applications—a Peerless-quality 
fan that you can make a volume leader and a profit leader. | 


Write for details TODAY! 


...and aS erless. Clectric easy-to-install 
VENTILATTIC FAN 


In every community there'll be big 
demand for this efficient “home 
cooler”— blows heat out . . . pulls 
cool, fresh air in. A boon for stores, 
theatres, dance halls and restau- 
rants, too. This Peerless Ventilattic 
Fan (dependability proved by years 
of satisfactory service) can be 
mounted at attic window by using 
rubber feet supplied with the unit 
—then easily connected to window 
or opening in wall with canvas boot 
or duct. Five sizes 24” to 42” com- 
plete with motor. WRITE for de- 


scriptive folder and prices. 


THE PEERLESS ELECTRIC COMPANY 
Member Propeller Fan Manufacturers Association * Established 1893 
WARREN, OHIO 


Prorless. Clectric 


MOTORS « FANS ¢ BLOWERS 
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M‘CORD 


HEATING AND 
AIR CONDITIONING 


PRODUCTS 


OILS—AIR 
S—ALL TYPES 


All copper spiral fin 
tube construction with 
the tubes formed or bent 
permits uniform expon- 
sion withou? strain. 
Headers are heavy wall 
construction with tubes 
brazed inte extended 
ferrules formed in the 
headers. Fins ore heli- 
cally wound and metal- 
licolly bonded. May we 
send catclog? 


IT HEATERS 


A proven heating unit, 
modern in design, in- 
corporating every unit 
heater advancement. 
McCord copper spiral 
fin tube construction 
creates alr turbulence 
without undue restric- 
tien. Improved fen 
bledes deliver lerge 
volume of cir with 
minimum air noise. 
Guaranteed for 150 Ibs. 
saturated steom pres 
sure. Specify McCord. 


\UNIT HEATERS 


A time proven hecting 
wnit, modern streom- 
lined in design, quiet, 
yet its rugged construc- 
tien adapts it te olf 
types of installations, 
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Products are fully 












¥ 


* 


Darts 









9% 
ovwadhincipthenyttatl 


(2308) ial 


SPRAY POND NOTZLES) | 








pesoea ne 


and CONDENSER WATER DISTRIBUTORS 


For Vertical Shell and Tube A ta Cond ) 
ALL MARTOCELLO SPRAY NOZZLES are manufactured with precision 
and of a design which has been thoroughly tested for maximum results 
and durability. They are guataniced to give satisfaction. Successful 
efficient results depend largely upon selecting the proper number, type and 
size of Nozzles suitable for your installation. 
THE MARTOCELLO CONDENSER WATER DISTRIBUTORS are now used 





Operating Pressures and Minimum Power Cost. 





It will pay you to consult us. WRITE or WIRE for further information. 


(“) Jos. A. Martocello & Co. Fixit corirwrs > 


1916 lor MARTOCELLO ( 








RELIEF VALVE 
holds pressure mn recerver, heeps 
fa condensate at 250° F. and 


ATOMIZING SPRAY NOZZLES, SPRAY POND NOZZLES, 








A 





RETURNED 
CONDENSATE 


which depicts in detail the various components of 
sets and tells how each is used. Basically the sets 
clude a CO, indicator, a small draft gage, and a pe 
type stack thermometer. Various types of instrun 
combinations are covered, and the company’s new sn 
gage is described. 


Condensation Pump 
and Receiver 

No. 6966—The type No. UV condensation pump 
receiver unit, offered by Skidmore Corp., St. Jos 
Mich., is described and illustrated in Bulletin No 
The unit, designed for use where returns are too k 
permit the use of horizontal type pumps, is availab 
a variety of sizes from 3 to 60 gpm. Capacities, disc! 
pressures, dimensions, and other data are tabulate 


Evaporative Condenser 

No. 6967—Features, dimensions, construction data 
other pertinent information on the evaporative 
denser offered by R. E. Ristow, 2228 S. Atlantic B 
Los Angeles 22, Calif., are covered in a new fou! 
bulletin. The “Risto” unit 
sizes for handling air quantities from 1500 to 37,000 


is available in a varie 


Evaporative Coolers 

No. 6968—Bulletin C-1100-B27A, released by Wort 
ton Pump and Machinery Corp., Harrison, N. J., des 
the WCZ series of evaporative coolers which are 
ticularly recommended for cooling diesel engine 
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Write for literature and the name of 
your nearby Johnson representative. 


806 WOOD STREET, *THREE RIVERS, 
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STAINLESS STEEL 
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Highest 
sanitary 
standards 
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Quick 
easy ia 
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Freedom 
from 


Ivan” ak ; » tee mainte- 
You'll make your customers happy by sup- — 


plying them with “K”’ fittings. The threads are straight, orre- 
Placement E * 
full, and perfect. They take hold easily because the cham- Be Assured 


purity 


fer in the opening guides the pipe thread in. 

Yep! It’s a pleasure to work with “K” fittings . . . a sat- 
isfaction, too, to be sure there won't be any leaks from 
bad joints or sand holes or cold checks. 


“K” fittings are precision-cast, precision-machined, pre- 





cision-inspected. Get ’em from your supplier. 


HEREVER flow lines must carry corrosive substances 

in any form, the efficiency of Trentweld stainless steel 
tubing is all inclusive. Highly resistant to the action of acids 
or alkalines, this rugged thin-walled tubing is made to deliver 
THE LINE INCLUDES: substantial savings over the years to the installation owners 
in eliminating replacement costs and maintenance expense 

Of interest, too, initially, is the fact that this light weight 

© Standard and Extra Heavy @ Standard and Extra Heavy tubing, in diameters up to 30”, is easy to handle under any 


Cast-Iron S$ Fitti i bas . , 
® aan eees Vaage Companion Manges condition. It saves manpower, makes installation work a 
oendard Flanged Cast Fittings @ Drainage Fittings smooth-running, time-saving job. Trent en- 


, gineers are at your call at all times to give FR RENTWELO 
etaiMitss 
uf 


PRECISION FITTINGS YOY whatever help or information you may 
- a require. Without obligation, write: 


KUHNS BROTHERS CO. 


DAYTON 1, OHIO 


Sees 
TRENT T MFG 
COMBINED SALES FACILITIES ot Malleable REN U we 
Iron Fittings Company, Branford, Conn., and ———— 


Kuhas Bros. Co., Deyton, Ohio. ° 430 Church St. East Troy, Wisconsin 








District Offices—New York, Chicago _ 


, 
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How to Gi 
the BIG 


Swartwout 


Ject-0-Valve 


forces heat and ‘am 
fumes through Fam 
your roof 


.. + keeps workrooms “workable” 


Wherever you have a situation that calls for 
a big breeze to get rid of heat, fumes, vapor or dust, 
Ject-O-Valve is the Roof Ventilator for the job. 
A scientifically shaped propeller fan, driven by 
an electric motor that costs little to run, opens 
the ventilator doors and literally throws your 
heavy load of bad air out and up to where the 
breezes carry it away. The top is open only when 
fan is running; the powerful air-stream keeps 
out all weather. 

Well-proportioned, sturdily built, Ject-O-Valve 
is made in 5 sizes, 28 different capacities. There’s 
one to fit your need! Mounts on any type of roof. 
Hinged top for easy servicing. 

Overcome employee “griping” about fumes and 
heat. Install Ject-O-Valve to push bad air out of 
your plant. Write today for more information. 


THE SWARTWOUT CO., 18568 Euclid Avenue, 
Cleveland 12, Ohio 


sSwartwout 


Air Circulation 
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| sive brass seating feature to assure a tight, lasting 


JEFFERSON UNION CO. 


| 35 Fletcher Avenue 


water. Available with coil depths of 16, 20, or 24 r 
they are designed for both inside and outside use. | 
sizes are offered with capacities ranging from 550( 
73,000 Btu per min and with air quantities from 200 
12,000 cfm. The eight page bulletin covers design 
construction features, dimensions, and specification 


Fittings and Flanges 
of Stainless Steel 

No. 6969—Available in stainless steel types 304, 4 
316, and other materials, fittings and flanges of T: 
Forge & Pipe Works, P.O. Box 485, Chicago 90, Il! 
described and illustrated in Bulletin 483. Dimen 
and prices of new type fittings and flanges are inclu 


Flexible Couplings 

No. 6970—-Catalog No. 48 has recently been issu¢ 
Ajax Flexible Coupling Co., Inc., Westfield, N. ¥ 
covers the company’s standard types S and A, as 
as shear pin, brake drum, bolt-on, and detachable 
couplings. Information on forged steel and cast 
steel construction is given, and capacity and dime: 
data are included. 


Flush Type 
Air Diffuser 

No. 6971—The “Agitair” RTC air diffuser (squa: 
rectangular) is especially designed for use in acous 
ceilings and is made in modular sizes to confor: 
standard tile dimensions. A new six page bullet 
issued by Air Devices, Inc., Dept. RTC, 17 E. 42nd § 


. 
- 
~ 
~ 
~ 


SAVINGS ON 
PIPING MAIN. 
TENANCE wit 


B JEFFERSON 
SPECIALTY UNIONS 


There's no reason to spend good money on piping 
maintenance Simply make a good job from 
the start by installing Jefferson Specialty Unions 
They're time-tested and reliable, have the exclu- 





joint. Jefferson fittings may be broken time and 
again without lessening their efficiency, and you 
can't dislodge the brass seat by screwing pipe ends 
in too far . . . no maintenance troubles no 
shutdowns. Investigate this superior line now 
Just drop us a postcard for more detailed in- 
formation 


607 West 26th Street, New York 1, N. Y. 


65 Gooding Street 
Lockport, N. Y. 





Lexington 73, Mass. 
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Designed for Better Living .. . 





BASEBOARD 
HEATING 


latins. 
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HIGH CAPACITY—Exceptionally high ca- 
pacity per lineal foot (600 BTU with 170° 
; water) permits operation most of the time on low water tempera- 
ture; thus effecting fuel economy, draftless distribution and in- 
creased wall cleanliness. 
SIMPLE INSTALLATION—(Does not have to be recessed.) Re- 
: quires only a few wall brackets and fittings. 
: DURABLE CONSTRUCTION—Heavy wall copper tubing, alumi- 
¢ num radiating fins and heavy gauge sheet steel grilled covers. 


Batis 





Immediate Delivery Write for Catalog BI 





MAGNA Fia- = MAGNA Jol 
CONVECTORS UNIT HEATERS 


rue for Catalog MF« Write jor Catalog MTH 


THE 






Manufacturers of Fin Tube Surfaces. 
Inquiries Invited. 


CORP. 


BUFFALO 13, N. Y. 


1292 NIAGARA ST 





Heo ing, Piping & Air Conditioning, September 1948 














BUILDERS Propeloflo Meter takes the guesswork out 
of main line metering — keeps accurate count of 
WHERE water is going AND HOW MUCH. Widely 
accepted for its proven dependability, this Meter 





gives gallon-by-gallon information on actual flow 
conditions. The unit is totally self-contained and self- 
actuated; reads directly in gallons. It’s easy to install, 
too — as easy as adding a new pipe section. BUILDERS 
streamline Venturi design gives accuracy within = 2° 
over a wide range and its low pressure loss minimizes 
pumping costs. For Bulletin 350A, address Builders- 
Providence, Inc., (Division of Builders Iron Foundry), 
41 Codding Street, Providence 1, R. |. 


BUILDERS PRODUCTS 











Venturi, Propeloflo and Orifice Meters * Type M, Flo-Watch 
ond Flo-Gage Instruments * Shuntflo Steam Meters * Kennison 


Nozzles * Chronofio Telemeters * Conveyoflo Meters 





BUILDERS 


PROVIDENCE 
niluumend 
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Specialized engineering and precision construction have only 
to give you exact control of spray pat- 
as well as impact where 
required, for any given liquid volume and pressure. For your 
requirements, you will find that Spraying Systems Spray Nozzles 


one purpose here... 
tern, distribution, and atomization .. . 


can always give you more 





operations and lower cost. Catalog 22 gives 


you all the facts. 


SPRAYING SYSTEMS CO. 


Engineers and Manuf acturers 


4033 W. LAKE STREET 


CHICAGO 24, ILLINOIS 





in performance 





New York 17, N. Y., shows how the diffuser is install 
with various types of suspended ceiling constructi 
Sizes, patterns, and typical installations are also shov ; 


Gages for Liquid 
Level Application 

No. 6972—Swift Lubricator Co., Inc., Elmira, N 
manufactures a line of gages for liquid level appli 
tions such as tanks, boilers, traps, separators, receive 
condensers, filters, and other similar products. Stand 
gages are packed for steam and water service, 
packings for petroleum and other products are availa 
Gage glasses are supplied in clear or red line with gu 
rods to match, for any center mounting distances 
company has recently prepared a complete set of s| 
fication prints drawn to scale. In addition to sho 
overall dimensions, the drawings include simple fo. 
las for determining glass and guard rod lengths 





Gas Scrubbers 

and Coolers 

er No. 6973—Bulletin No. H-203, issued by Peabody E 
neering Corp., 580 Fifth Ave., New York 19, N. Y 
the company’s line of gas scrubbers and coolers 
are designed to clean gases for any purpose 
gases used in processing, and to absorb soluble 


y 





ponents. They are available in sizes from 50 to lI 
cfm and may be designed for pressure, vacuun 
atmospheric service. Materials of construction i: 
mild steel, stainless steel, other alloys, and cast 
depending on the application 


A aga NT alta. 
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Kiipfel No. 431 air-loaded, ball type reducing valve offers these ad- 
vanced features for dependable, closer regulation ... greater ca- 
pacity and durability. 

Ball inner valve and seat of hardened, stainless steel are self- 
aligning . .. tight seating . . streamlined. Non-sticking valve is 
accessible and durable. 


_ Air leading in drawn steel dome varies from vacuum to 150 P.S.L. like a ball 
for corresponding reduced pressure. Constant loading pressure from 
closed to full open for constant reduced pressure. , 

Clear neoprene diaphragm balances between equal pressures . no bursting 
pressure ... no fabric—therefore long-lived. 


Pitot tube in valve body helps maintain full reduced pressure as demand increases 

. no external control pipe needed. 

No stuffing box .. . no friction . . . therefore sensitive control. Suitable for any 
ordinary fluid below 250 P-.S.I. initial pressure, vacuum to 150 P.S.I. reduced 


pressure. 












Sold through wholesalers everywhere 


Write Dept. C-9 for Bulletin No. 146 





HAMILTON, OHIO 
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KLIPFEL MANUFACTURING CO. 
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CASE REPORT Ne. 49 from a series of 
actual cases recording the suc- 
cessful application of BEAR DY- 
NAMIC BALANCING to Industry 








He 


FAR BALANCER 
“TAMES” 1800-POUNDER 








Centrifugal & Mechanical Industries 
inc., of St. Louis, Mo essfully Bear Balanced var 
| ous centrifugal parts weighing from 25 to 1800 Ibs Bal 
|} ance is attained by metal-removal, drilling or welding 
When this rotating basket for a 48” Continuous 
“C-M-I” Centrifugal Dryer was first rotated on 
the Bear Balancer, it whirred and whined with 
all the fury of a Dy-Namically un-balanced body 
Within minutes, the Bear-Balancing operator 
“tamed” these 1800 lbs. of whirling metal into a 
smooth-performing, quiet Dy-Namically Balanced 
object 
This “act was performed” in the shop of Cen- 
trifugal & Mechanical Industries and it is being 
repeated a hundred-fold by manufacturers in 
many different lines, with rotating parts such as 
the following, weighing from 4 oz. to 8 tons! 


For over four years 
has su 





Airplane wheels Gears 

Armatures Hommermil! rotors 
Blowers Heat treating blowers 
Centrifugal dryers Hect treating fans 
Clutches Impellers 

Clutch plates Propellers 
Crankshafts Pulleys 

Dampdrying baskets Rotating baskets 
Damper wheels Rotors 

Drying machine screens Sheaves 


Extrector baskets Vari-speed pulleys 
Washing machine parts 


Wood cutters 


Fans 
Fan-Armature assemblies 
Flywheels 


Operations similar to yours are 
most likely well represented in 
our file of successful users of 
Bear Dy-Namic Balancing 
Write for complete data, as well 
as a copy of the latest Bear 
Industrial Balancing Catalog 
Bear Mfg. Co., Dept. 1-16, 
Rock Island, Ill 
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for Continuous Drilling 


A Black & Decker Electric “HOLGUN’” is an easy 
drill to handle, weighs only three pounds, measures 
only 6%” overall. Yet, this compact tool has abundant 
power for continuous drilling that saves time in all 
kinds of heating, piping and air conditioning jobs. 


Drives twist drills up to 4” . wood augers up to 4’ 
. small wire brushes for cleaning and burnishing.. . 
B & D Hole Saws for cutting clean, round holes up to 
14” diameter in any material a hacksaw will cut. Idea! 
for working in hard-to-reach places. Requires less musck 
to operate. Smooth housings, with famous “Pistol Grip 
and Trigger Switch,”’ fit naturally into either hand 














| Black & Decker Electric "SCRUGUNS"”* are perfect 
4 team-mates for these drills to speed up many 
sheet metal assembly operations. Shaped just like 


2 
s 
the ROLGUN. Insure greater accuracy and uni 
formity with minimum operator fatigue. For ful 
information on HOLGUNS, SCRUGUNS and many other Port 
able Electric Tools, see your nearby Black & Decker Distributor 
Write for free catalog to: The Black & Decker Mfg. Co., 628 
Pennsylvania Ave., Towson 4, Maryland. 


je Mark Ree. U. S&S. Pa 





EVERYWHERE SELL 


Decker 


TOOLS 


LEADING DISTRIBUTORS 


Black 


PORTABLE ELECTRIC 








ELECTRIC SANDERS 





ELECTRIC SAWS 


ELECTRIC DRILLS 
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GUARANTEED HEATING COILS 


Efficient and stable at steam pressures up to 200 Ibs. All 
expansion stresses are taker up in the heating section 
itself. No brazing or welding in assembly. Encased coils 
standard equipment ready for installation in any position 
or stacking arrangement. 


Widths 8%,” to 34”. Tube lengths up to 120”. Coils 
furnished with or without casing. 


Copper Tubes and Fin with Cast lron Headers. All 
coils inspected for workmanship and tested hydrostatically 
at minimum of 300 PSI. Tube within a tube to prevent 
freezing when required. Fins 6-7-and 8 per inch. 


IMMEDIATE DELIVERY—Write for Bulletin 147 


CHICAGO FAN & FIN COIL CO. 


1937 W. Walnut St., Dept. A Chicago 12, Ill. 














8’’ SCALE— Widest Scale of Any Mechanical Air Velocity Meter Ever Designed! 


Heating and Drainage System 
| for Steam Heated Equipment 
No. 6974—The “Quick-Temp” heating and drain 
system for steam heated equipment is designed to | 
vide continuous steam circulation and air removal. | 
available from Fred H. Schaub Engineering Co., | 
2110 S. Marshall Blvd., Chicago 23, Ill., and is descr 
and illustrated in Bulletin No. 548. 


industrial Fan With 
Manganese Bronze Wheel 

No. 6975—A recent four page bulletin, published 
New York Blower Co., 32nd St. & Shields Ave., Chi 
16, Ill., gives data on the No. 10 G.I. fan. This unit h 
10 in. managanese bronze, paddle type wheel and is 
to be sparkproof, acid resistant, and suitable for | 
peratures up to 350 F. It is designed to handle from 23 
to 920 cfm and to operate at pressures up to 9 in. w 


Integration of Industrial, Commercial 
Firms Serving the Oil and Gas Industries 

No. 6976—A 48 page, pocket sized booklet issued 
Dresser Industries, Inc., 1130 Terminal Tower, Cleve! 
13, Ohio, lists its 13 operating companies and ident 
the products and services of each. Entitled, Who W 
Are and What We Make, the booklet illustrates eq 
ment at work in the oil, gas, chemical, mining, 
other industrial fields. Also included are a numbe! 
pages showing gas fired heating equipment for « 
mercial and industrial use. 


RANGE— 00-1000 FT./MIN, 
20 FT. MIN. SCALE DIVISIONS 











The AIRITE is an unsurpassed sales and service aid in heating, 
ventilating and air conditioning work. On installation and service 
work it is used to determine velocity and direction of air flow 
from registers and grilles for the purpose of checking rate of air 
delivery, balancing the system and adjusting deflecting vanes and 
louvers of registers so as to obtain “draft free” air distribution. 
These tests cut installation and service time, prevent expensive 
call-backs, and promote customer goodwill. The AIRITE is equally 
helpful for selling new equipment or modernization. it can be 
used in many ways to convincingly demonstrate discomforts and 
inefficiencies of a worn-out or inadequate system 


The AIRITE is entirely self-contained. |t has no hose or probe, 


and gives all readings required for heating, ventilating and air 
conditioning work. The detachable. handle facilitates use of the 
AIRITE at low wall or high side wall registers. By screwing a 
4g" pipe into the handle the AIRITE can be conveniently held 
against ceiling grille. 


The AIRITE is equipped with a unique scale lock which makes it 
possible to retain the reading until the lock is released. For ceiling 
grille readings, this lock is easily manipulated by means of a piece 
of string. This feature makes the AIRITE exceptionally adaptable 
for indicating air velocity in hard-to-reach or dimly lit locations 


Dealer's Net Price with leatherette carrying case $19.80 





Ask your jobber for the AIRITE or write for Leaflet 749. 


BACHARACH INDUSTRIAL INSTRUMENT CO. — 7000 Bennett Street + Pittsburgh 8 Pa 
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HEAT TRANSFER 
utth REMPE 








ENGINEERED 
and BUILT 
for EFFICIENT 
DEPENDABLE 

PERFORMANCE 





The Rempe “HOT SPOT” 
Fuel Oil Preheater 


This efficient heater is available 

in 16" or 14” diameter size, and 

for use with hot water or steam. 

For use in oil storage tanks up 

to 12 feet diameter. 

List Price . $87.50 
Write for full descriptive data 





Rempe Fin Coils for Heat- 
ing or Cooling Application 


Fin Coils designed by Rempe al- 
ways carry their heat load with 
ease because they are never over- 
rated. Made for any refrigerant, 
cold water, hot water or steam. 
For any temperature between 
minus 60° to plus 350° F. 


Send us your special! problems. 








Rempe Pipe Coils for all 
Process Work 
Rempe has been making pipe -] 
coils for $7 years. Any diameter - 3 
or any length, to your specifica- +3 
tions or our design. Can be sup- <: 
plied in any Steel, Alloy, Stainless *:3 
Steel, Copper or Aluminum. 
Send full details for 
beonse er @ 


—, 








9! —_ 
- 


The Rempe Engineering Data Book 
Most essential to the Engineers 
Library. A request on your let- 
terhead will bring this Complete 
Engineering Data Book for 
design of Pipe Coils or Fin Coils. 





REMPE COMPANY Jf 


342 N. SACRAMENTO BLVD. © CHICAGO 12, ILLINOIS 
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BEACON 


CONVECTOR RADIATION 


BEACON CONVECTORS contain 
many new features. Guaranteed 
leakproof because every unit is tested, by 
both hot water and air, under 150 Ibs. pres- 
sure. Tubes are silver-brazed on the bronze 
header forming a complete rust-proof unit. 
New built-in damper allows complete closing 
of grille, quickly shutting off heat. 


UNIT HEATERS 


BEACON UNIT HEAT- 
ERS possess all the fea- 
tures necessary for high- 
ly efficient, trouble-free 
performance. Fundamen- 
tally correct in both de- 
sign and construction 


robs. bb 4 1 | 


Peru tr 


e Expansion cracks 
prevented by free- 
floating elements 
in casing. 


Te ee 
e All parts coming 
in contact with 
steam made of 


copper. Grito 
e Cabinets made of 


heavy gauge welded furniture steel. 
e Resilient base standard motors used. 
e Adaptable to all types of construction. 


e Wide range of capacities. 


WRITE FOR CATALOG 















BEACON-MORRIS CORP. 


60 Brainerd Road 
BOSTON 34, MASS. 
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For Air Conditioning, 
Heating and Ventilating 





Greater efficiency—lower resistance is yours 


with an AIRCOR Air Filter. 

A permanent, cleanable viscous type filter of 
all galvanized construction, having full bronze 
welded corners. Expanded metal face plate 
acts as lint arrestor to provide easier cleaning 
and servicing. Rated filtering efficiency 98.5%. 
In standard 1” and 2” thickness. 

Also available for heavy duty service on in- 
dustrial and special applications—in 2” to 4” 
thickness. Holding frames (for V-type or 
straight banks) are made for all type filters. 


SEND FOR 
BULLETINS 








Air Filter Corporation 


108 NORTH WATER ST. MILWAUKEE 2, WIS. 


Canadian RE 
DOUGLAS ENGINEERING CO., LTD., MONTREAL 














Liquid Level 
| Recorders 


No. 6977—Construction details and typical insta 


tions of the “Hi-Lo-Graph” remote liquid level record 
_ are featured in Bulletin WG-1830. The manufactu 


Yarnall-Waring Co., Mermaid Lane, Philadelphia, 


_ states that this new recorder utilizes a vibrating f 


| New York 13, 


tionless pen arm operating on a 24 hr rotating ch 
The active section of the chart is illuminated from 


back so that the pen is also visible as an indicat 


pointer. The recorders are offered for use with boi 
heaters, storage tanks, and other vessels in power 
industrial process plants. 


Low Temperature 
Welding 


No. 6978—The Vol. 5, No. 3 issue of the house o: 
published by Eutéctic Welding Alloys Corp., 40 Worth 
N. Y., is largely devoted to explaining 


' 15 of the most popular welding alloys offered by 


| tage. Also featured is the company’s 


company are used in production and repair work 
210w the process of “low heat welding” is used to ady 


electrode. 


_ Machine Molded 
_ Cast Iron Pulleys 


No. 6979—Machine molded, cast iron pulleys are 
subject of Catalog No. 60, issued by Pyott Found 
Machine Co., 328 N. Sangamon St., Chicago 7, Ill. P 
covered include solid rim and hub, solid rim and 


“Cuttrode” cut' 


] 








TWATER 9 
SCALE © 


BY THE SKILLFUL USE OF CHEMICALS 
ALONE WE CAN CLEAN YOUR WATER- 
COOLED AIR CONDITIONING EQUIPMENT 
SCIENTIFICALLY AND SAFELY. 

WE RESTORE TO ORIGINAL OPERAT- 
ING EFFICIENCY THE ENTIRE INTERIORS 
OF CONDENSERS, HEAT EXCHANGERS, PRE 
AND AFTER COOLERS, JACKETS, PIPE 
LINES, TURBINES AND OTHER EQUIPMENT 

WHY ALLOW SCALE OR ALGAE SLIME 
TO PROGRESSIVELY LOWER THE EFF! 
CIENCY OF YOUR PLANT? 

A SMALL CREW OF OUR MEN CAN 
ACCOMPLISH AMAZING RESULTS IN A 
FEW DAYS AND LEAVE YOUR PLANT IN 
“LIKE NEW” CONDITION. 


WRITE TODAY FOR OUR LITERATURE 
OR CONSULTATION—NO OBLIGATION. 


APEX 


ENGINEERING COMPANY 


CEN. 2909 — 75 E. WACKER DRIVE — CHICAGO I, |. 
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CONTINUOUSLY SERVING THE REFRIGERATION INDUSTRY SINCE 1919 





Standard—in and out water 


le 


connections af same end 





4 





Senior Condenser—head removable 


\- 
without breaking water connections FZ CZ. / 


SHELL AND TUBE TO 460-TON CAPACITIES 


Acme Freon Condensers, with “all-in-one” tubing, are constructed 
to give maximum heat transfer in a minimum space. Removable, 
replaceable, and easily cleaned heads and tubing, with heavy 
seamless steel shells, mean durability and accessibility. Specify 
Acme Condensers on your next job—there’s a size and type for 
every commercial refrigeration need. 


ACME INDUSTRIES, INC. 


Jackson, Michigan 


| Representatives in Principal Cities 


a 


Phy hl Be aN 








Dry-Ex Pipe Coils Shell and Coil Condensers Oil Separators Evoporativs 


q Water Chillers Condensers 
| be = 




























TMC introduces the newest and finest in air diffusing 
outlets—the TMC Airfoil Grille featuring the new TMC 
Airfoil Louvre. Completely new—completely differ 
ent—the TMC Airfoil Grille represents the greatest 
advance in air diffusion design in 20 yeors 
@ The Airfoil Louvre is shaped like the wing of on 
airplane—handles more air at higher velocity. 
@ Mullions and butted construction are eliminated 
from all TMC Grilles. @ TMC Grilles are custom built 
to meet individual requirements. Write today for 
complete information. including prices and deliveries 
Address Dept. HP948 ; 


_ TITUS MANUFACTURING CORP. - WATERLOO, 10Wk 
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= +0 put VULCAN ‘to work 


Eliminate last year’s “cold spots” and insure 
permanent heating comfort by supplementing exist- 
ing systems with “a length of Vulcan” — by adding 
another length of Vulcan to take care of expanded 
living or working area — by replacing an inadequate 
system with Vulcan’s compact continuous line 
radiation that gives more heat in less space — by 
installing a complete Vulcan system. 


Vulcan meets practically every heating, design 
and installation requirement. 


@ Vulcan insures uniform heating comfort 
and at the same time makes an attractive installa- 
tion that blends with interior design and decoration. 


@ Vulcan is light in weight and easy to handle 
on the job; requires few fittings and supports; comes 
cut to specified length with ends threaded or 
chamfered. 


Vulcan construction is sturdy 

fins offset for rigidity (pat- 
ented by Vulcan) are perma- 
nently imbedded in seamless steel 
pressure tube or copper water 
tube by a special process forming 
a perfectly bonded heating unit 





that requires no maintenance or 








Fins Imbedded in Tube 
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upkeep. 


Write today for details on 
performance and installation. 


Vulcan-Hartford is stamped 
on every radiator. 


THE VULCAN RADIATOR COMPANY 


26 FRANCIS AVENUE 


ti 
V/)| 
| HARTFORD 6, CONN. 
RADIATOR MAN RER FOR VER T 


art 
FAC 


hub, and split rim and hub types. Dimensions, list p: 
and weights are tabulated, and information is give 
key arrangements and the use of ball bearings. 


Permanent Magnets 
No. 6980—An eight page, illustrated bulletin N 

CDM-12) on permanent magnet assemblies and « 
metallurgical products has been issued by Genera! | 
tric Co., Chemical Dept., Pittsfield, Mass. The bu! 
is devoted to a description of cast and sintered “Al: 
“Cunife”, “Cunico”, “Vectolite’”, “Silmanal”, and va 
permanent magnet holding assemblies. Special : 
such as “Thermistors” and “Hevimet” are also co\ 


Power Drives 
for Light Machinery 

No. 6981—Catalog CD-300 provides tabulated da 
grooved, variable pitch, step cone, flush hub, and 
face pulleys, together with flexible couplings and 
tional horsepower v belts. The manufacturer is Co: 
Drives Div., Tann Corp., 3750 E. Outer Drive, Detr: 


Products, Plants, and Personnel 
of Electrical Manufacturing Firm 


No. 6982—A special edition of the house organ o 
Wagner Electric Corp., 6400 Plymouth Ave., St. Louis 14 
Mo., briefly tells the story of the company as it is t 
The 20 page, two color booklet contains illustrations 
the company’s personnel, plants, and products. A cha: 
showing annual sales during the last 10 years graphica 
illustrates the growth of the company. 


a. 











““MINERALLAC DUPLEX’’ 


JIFFY CLIPS 


Do it Faster . . . Better! 





Millions of “Duplex’ Jift 
Clips have set an unsur 
passed service-record for in 
stalling hanging pipe, con 
duit, B-X cable, coils, con 
densers, etc. One bolt o 
screw holds this ribbed clip 
In zinc-plated steel or Ever 
dur alloy. 

SEND FOR LITERATURE 
AND PRICES 


Specify 
MINERALLAC 
HANGERS, CLIPS 

STRAPS, BUSHINGS 


MINERALLAC ELECTRIC CO: 
25 North Peoria Sweet Chicage 7, tlinels 


MINERALLAC 


194s 
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The Mettler “FAN-ATR” Gas Burner 


LATEST MODEL FEATURES NEW AUTOMATIC 
SAFETY PILOT and TRIPLE CONTROLS 





HERE IS A “FRONT VIEW" OF FAN-AIR GAS BURNERS 
(COMPACT AND SIMPLE) 









COMBINATION MAGNETIC 
A THROTTLING VALVE 


THROTTUNG 
MECHANISM 












fan MOTOR 
AUTOMATICALLY 


GAS FUEL INTAKE 
COMBINED HERE ——— 


AIR DOOR FOR NATURAL 


AUTOMATIC aR 
DRAFT SERVICE 


CONTROL METER 






BURNER 
CONTROLS 





— picture reveals essential and highly desirable POINTS of FAN-AIR 
AEH ANICAL DRAFT GAS BURNERS. Not just a gas burner but a COMPLETE 

D FULLY AUTOMATIC BURNER SYSTEM, factory tested and ready for 
spolication when received. It comes to you complete as pictured with simple, 
ependable, automatic controls. No other burner so easy to install. Why be 
satistied with less—when all these tangible advantages are so readily available 


Worthy of sponsorship for Scotch Marine Boilers 


eo 300 H.P. PROMPT SHIPMENTS 


LEE B. METTLER CO. 


406 South Main Street 
LOS ANGELES 13 CALIFORNIA 
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THE PEERLESS 


ihn ei FURL 


THE ALL-AROUND ECONOMICAL \\Ump- 
GENERAL UTILITY CENTRIFUGAL PUMP 


Type PB direct-connected to standard motor 





HEADS: [ p to 270 feet 






DRIVES: Fractional to 


CAPACITIES. Lp ¢ 

Durability — Economy — 
Plus Wide Utility for 
a Multitude of Services 
The versatile Peerless Fluidyne is 
pumping simplicity at its best. Peerless 
FLUIDYNE Type PE (Electric drive 
unit) or the Type PB (direct 
nected, V-belt or flat belt drive unit 
are designed for vertical, horizontal or 
intermediate angle installations, with 


COn- 





OU bp 


1000 GPM 


= 


—_——; 
= . 


FACTORIES 


Aye 


consistent and dependable high efh- 
ciency operation. Completely described SYSTEM 
in Bulletin B-165 SUBASSEMBLIES 
Fluid ‘ 
FLUIDYNE FRACTIONAL HP PUMPS oe © 
Ve to 1 HP iu dens 
CAPACITIES: 10 to 50 GPM. ~s au 
HEADS: 20 fo 9) ft - ! 
Possessing all characteristics of the “4 
Types PE and PB pumps described a | , ve 
above, these fractional Fluidyne t . 
Peerless Pumps may be coupled to E 
motor for incorporation into any sys- BUILDINGS 
tem requiring forced liquid circula- ~ to gene _~ 
tion. All Fluidyne pumps are of end Fluidyne’s dependable 
suction, single stage design with ver- Se 
tical split casing joint, and embody a swnartment and d 
host of features for ease of acces- . yuu 
sibility and maintenance. Completely 
described in Bulletins B-150 and B-151 
-_ 12 and 
FOOD PACKERS 
fail a ney 6 
Comet C wont 
for liquid transfer. 1 
aie: an 
mit ry 
bend variet 


Type PE Integral HP Electric Unit 


PEERLESS PUMP DIVISION 


FOOD MACHINERY CORPORATION 
FACTORIES : LOS ANGELES 31, CALIF.; INDIANAPOLIS, IND 
District Offices: New York 5, 37 Wall Street; Chicago 40, 4554 No. Broodway 


Atianta Office: Rutiaond Building, Decatur, Georgia; Dallas |, Texas 


Fresno, 


Californie; Los Angeles 31, California 
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MODEL 
A-555 








Lial3 
AUTOMATIC 
SHUTTER 

WITH ALL THE 
FEATURES 























FRONT VIEW—CLOSED 


IT TAKES THE LOAD OFF THE FAN! 


Aluminum louvers open fully, permitting capacity fan opera- 
tion. New heavy reinforcement strip adds strength and long 
life to the louvers, assures quiet operation and perfect coun- 
terbalance, prevents rattling. Deep shroud protects shutter 
from high winds. Tie-rod, brackets and bearings inside frame, 
not exposed to weather. Special finish resists corrosion. 
Many other features. 


WRITE FOR NEW AIR-FLO CATALOG 43-D 


Illustrations and details of the complete Air-Flo line. 


Air Conpitionnc Propucts Co. 


DETROIT 16, MICH. 


2340 W. LAFAYETTE BLVD. - 
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Ask for data on. 
THERM-O- TILE 


Underground 
Pipe 
Conduit 










Therm-O-Tile 
is completely 
illustrated and described 
in Bulletin 381. Ask for a copy. 

Use the coupon below. 


Briefly, THERM-O-TILE is best known as the truly 
permanent underground pipe conduit. Much stronger 
than required by A.S.T.M. Dry insulation, always. No 
sagging. No condensation pockets. Highest efficiency. 
Lowest eithnate cost. Eve on the first ~ is competitive. 


Sold and od by Je na-Manville Construc n Units in al 
’rincipal Cit 


H. W. PORTER & co., Inc. 


822-H Frelinghuysen Ave. Newark 5, N. J 
Without obligating us in any way, [ Please send Bulletin 381 
Send representative. [1 Enclosed is a sketch, with con ipal 
lata of a prospective underground pipe conduit job, on which we 
shall be glad to have your [] comments juotatic 
N Mie 
Firm 


Street 


City . ° State 
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Refrigeration Unit 
Selector Charts 

No. 6983—The “Selectomatic” charts, available 
Marlo Coil Co., 6135 Manchester Ave., St. Louis 10 
are designed to provide a fast, accurate metho 
selecting the company’s various refrigeration 
According to the company, all normal ranges are 
ered. 


Relief Valves 
of Stainless Steel 

No. 6984—A variety of safety and relief valves fo 
chemical industry are described and illustrated in a 
page bulletin published by Associated Valve & Engi! 
ing Co., 1150 W. Marquette Rd., Chicago 21, Ill. Ava 
in sizes up to 6 in. and for various pressures, the 
are offered in 316 stainless steel, aluminum, 
“Hastelloy”, and other materials. 


Sheaves and V Belts 

No. 6985—Dimensions and prices of v belts and sh: 
are tabulated in a 10 page catalog issued by Con 
Drives Div., Tann Corp., 3750 E. Outer Drive., Detri 
Mich. Details of hubs, as well as interchangeabl 
and rim combinations are covered, and the comp 
belts having steel cables instead of cotton cord 
featured. 


Small Sheet Metal Tools 
for Light Gage Work 

No. 6986—-Berkroy Products, Inc., 2516 N. Onta 
Burbank, Calif., has published a 16 page booklet fi 


METAL HOSE 


FOR EVERY PURPOSE 


¢ SEAMLESS—Constructed from one 
continuous piece of uniform thickness 
* PARALLEL CORRUGATION assures 
maximum strength and flexibility « 
SPECIAL ALLOYS provide resistance to 
heat, acid, etc., depending on require- 
ments ¢ AVAILABLE in wide variety of 
types to convey all kinds of liquids and 
gases ¢ AVAILABLE in complete form 
as vibration reducers for Air Condition- 
ing and Refrigeration Units. 


Nite Eclipse-Pioneer 


for information. 
Boe exes 7 


ECLIPSE-PIONEER Division of 
TETERBORO, NEW JERSEY 
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RING THE BELL 
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At-A-Glance readability from 
any direction; sizes to meet any 
tank requirements; sturdy, leak 
proof construction made to 
withstand high pressure; and 
UNDERWRITERS approval are 
plus values that make the Sentry 
gauge instantly acceptable with 
consumers everywhere. No intri- 
cate mechanism — easily installed. 
Write for complete details. 


eridiy GAUGES 
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GREEN BAY « WISCONSIN 





THE RAY SEMI-AUTOMATIC FOR HEAVY OIL 
Type AP-14, with modulating motor 


ideal for steam and hot water boilers, dryers, dehydrators, 
ke ovens, galvanizing vats, kilns and a multitude of 
er industrial applications. 


here is a RAY Burner for every Heating Purpose 


RAY OIL BURNER CO. 


401 BERNAL AVE. e SAN FRANCISCO 


Consult Your Authorized Ray Oil Burner Co. Dealer 
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Haines Float and Thermostatic 
traps are designed to perform 
efficiently and safely under the 
most exacting conditions. 
They’re made for low pressure 
jobs up to 20 Ibs. in the 34” size 







and 30 Ibs. in the 11%” sizes. 
They cannot be- 
come air bound. Vento Radiator Trap 


and the Haines underslung valve prin- 
ciple means safety at all times . no 
danger of building up a pressure. The 
famous Bourdon Thermostatic tube is 
used on all Haines traps ... and is the 
strongest ever built into a steam trap 
You can examine them under pressure, 
too . .. simply remove the: cover and 
all working parts are before you. Please 
write now for more information 


S. HAINES & CO. 


1012 Wood Street 
Philadelphia 7, Penna. 





F G T Trap 





WM. 

















To Sneak Profits 
when You Seal With® 


Leaks on lines carrying oil (hot or 
cold), gasoline, kerosene and high 
pressure steam are a costly waste. 
Key Graphite Paste provides a per- 
fect seal for these lines. It expands 
under heat but will not freeze the 
connection. Joints completely sealed 
with Key Graphite Paste can be 
easily disconnected without damage 
to threads or gaskets. Eliminate ex- 
pensive leakage with Key Graphite 
Paste. Listed by Underwriters 
Laboratories. 


Try Key Graphite 
Paste in your own 
Plant at no cost. 
Send for liberal 
free sample. 


KEY COMPANY 
2617 McCasland Ave 


East St. Louis, Ill 
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ing the various types of sheet metal work which ca. & / 
done by using the five tools in the company’s line. T ey 
small tools, which are designed for light gage work ing 
which can all be mounted on a bench, include a nil! 

a brake, a shear, a slip roll, and a hand punch. 


At Higher Prices, You 


Save Mor € Small Welding Eg 
Cylinders 


No. 6987—New, small size cylinders for oxyacet 
welding have been introduced by Linde Air Product 
Unit of Union Carbide & Carbon Corp., 30 E. 42nc §& 
New York 17, N. Y. Said to be particularly well suit«d: 
the needs of contractors, installers, and service m - 
the heating, ventilating, and air conditioning 
they are also recommended for use in repair shops, 
metal works, and many plants where welding and 
ting are needed only for light and occasional work 
cylinders are described in two single page leaflets 
small folder. 


| 
| 





Compared to hand firing, Brownell Stokers cut coal 
consumption 35% to 50%. In addition, they greatly 


—" 





reduce fuel and ash handling costs. So it’s a fact that 
you save more money with Brownell Stokers as the 





prices of coal and labor go higher. 





Speaking of coal prices, they could have been 


forced even higher than they are today had it not 


been for the millions of tons saved by stokers! 


If you expect to be in the market for stokers of 


any coal burning capacity between 50 and 2240 lbs. 


per hour, ask for data on Brownell Worm-Feed and 


Ram-Feed Stokers. Drop us a line while the subject 


is on your mind. 











Solenoid 
Contactors 
THE No. 6988—Bulletin 4452 and 4453 covering the ne 
| 2 and size 3 a-c solenoid contactors has been pre 
BROWNELL by Ward Leonard Electric Co., 31 South St., 
COMPANY Vernon, N. Y. Designed expressly for use on a-c 


trollers for machine tools, pumps, fans, heating and 
ventilating systems, and other similar application 
controls are said to feature double break silver contacts 
and built-in solderless connectors. Ratings are tabulated 
and dimensions are shown 


EAGAN... 


Condensate 
Boiler Feed 


408 N. FINDLAY ST. 
DAYTON 1, OHIO 








Brownell Stoker and Boiler in Matched Unit 
—the Ideal Installation 
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Vacuum... 
Turbine 
Centrifugal 
..+- PUMBPS 
*. 
New Vertical Unit ; 





| i 
for Underground : 
Installation 
Haney Venturi Gas Burners are Write for 
the answer to all your heating Bulletin 12 = 
installations whether commercial, 
domestic, or industrial. The ver- 
tical type illustrated will afford 
economical, even, dependable heat ® ry 
with remarkable freedom from 
maintenance troubles. It’s shipped completely assembled, ready for 
installation and is available for mixed, natural or LP gases. a 





We'll be glad to send more information on request... 





please write! 


HANEY cn. cxcincers (TCT bp 


909 South Myrtle Avenue Monrovia, California 2336-38 FAIRMOUNT AVENUE, PHILADELPHIA PA 
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( * 
NOW_— PREVENT-REMOVE 


SCALE and CORROSION 
























Patented CEL L 


g Beco-Cell is a proven electrolytic process of re- 
versing the natural attractions that cause scale 
and corrosion. 

Beco-Cell is a Guaranteed self-energizing 


























4 device with replaceable wearing element. 
No Wiring — No Chemicals 
On the job since 1940, Beco-Cells %* for — 
have drastically cut shut-down time © Bollers, Gas 
J and equipment losses due to scale Engine ong 
’ and corrosion. Easily installed by Diese Cireutet. 
your own men — right on the job! Ing Systems 
eH 
Reduces Costs — Increases Oot Water 
Systems ang 
Efficiency Generators 
Write for information — give us your @ Automobiles ond 
problem. inquiries also invited from Trucks 
manufacturers representatives. Any Heating Appl 











BROWN ELECTRO COMPANY 
17 North Dewey 7 Oklahoma City 2 


Skidmore Type UV 
Pump is designed for use 
where returns are too low to 
permit the use of horizontal 
models. 



















* Type UV Pump will 
operate very efficient- 
ly for the return of 
condensate from all 
types of steam heat- 

ing or process equip- 






















ment. 
GET THE 
FACTS! % The UV Type Pump 
z pe is also furnished in 
. 0 and a Duplex Unit where 
heations in bul- System returns re- 
No. 19-A,. quire the larger type 
WRITE TODAY! pump. 
————EEE— 








Ma ers of Quality Pumps for Over SINGLE 
Quarter of a Century UNIT 
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ST. JOSEPH, MICHIGAN 


Piping & Air Conditioning, September 1948 





Announcing 


















Portable 
Tube Bender 
for radiant heating 


Bend right on the spot, fast and accurately 


Now, with this new light-weight 





machine thot con be cerried in 
one hond, you con speed-up ro- 
diont heating installations . 

for the Tol Tube Bender hondles, 
without onnecling, hord copper 
tubing os well as soft, both K 
ond L, in al! diameters from %% 
to 1 in oll stenderd radii 
Changeovers from one size to another con 
be made in 40 seconds. One mon does 
everything without help No flattening 
no kinks, no wrinkles. Made ond guvoron- 
teed by Tol, the world’s lorgest exclusive 
producer of pipe and tube bending equip- 
ment. Write today for data builetin. 


; - 
| Machine Bent 
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VENTILATING FANS 


GB fans @ manufact 
ured for industrial ver 
tilating and heating @ 
fume extraction © 
forced draft @ induced 
draft @ Air-condition 
ing @ drying and proc 
essing, are of forward 
or backward curved 
wheel design. 

Type F.C, are designed 
for quiet operation at 
low speeds. Type B.C 
are designed to operat 
at high speeds and have 
the non-overloading 
characteristics. 
Capacities of 200 c.f.m. 
to 300.000 ec.f.m. are 
covered by standard sizes and arrangements. 

The heavier constructions of classes II, III and IV cover th« 
particular needs of special applications. 


Send for Bulletin SC-103. 





“LUNGS FOR INDUSTRY” 


GENERAL BLOWER CO. 
8610 Ferris Ave. Morton Grove 11, Ill. 


Engineering Offices In All Principal Cities 
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THE MERCOID CORPORATION 
4223 West Belmont Avenue, Chicago 41, Illinois 





MANUFACTURERS OF AUTOMATIC CONTROLS FOR HEATING, AIR 
CONDITIONING, REFRIGERATION AND NUMEROUS INDUSTRIAL 
APPLICATIONS. ALSO MERCOID BRAND MERCURY SWITCHES. 


MERCOI D 








CONTROLS AND MERCURY SWITCHES 
See catalog No. 600 for description of complete line 
DA PRESSURE CONTROLS MERCURY SWITCHES 





Industries’ first = ERS 5 

choice for depend- 

able control perform- 

ance. The outside Mercoid brand switches are noted 
adjustment and vis- for their superior operating quali- 





ible dial eliminate all ties. 
guesswork when setting the op- 


. ; ‘ no 
erating range. 


Various types available. 


LIQUID LEVEL CONTROLS 





Available for gaso- 
TEMPERATURE CONTROLS ; me — ee _ 
mA other low specific 
Used on a variety gravity liquids. Also 
of por aa ts for liquids at high 
Cranurs Syy" ; ressures. 
tions. Have same pracrus 
adjustment fea- 
ture described MERCOID 
above. FLOAT 
CONTROLS 





sed for maintain- 
ing fluid levels in 


MERCOID RELAYS 


Recommended tanks or for control 
where er quiet ind of sump pumps, 
endable n- etc. Two types, the 
C ; af, counter-balance 
Va arious es avail- type and plunger 





type available 














Valve Packing 

No. 6989—“EValpak”, according to the manufact) e; 
Edward Valves, Inc., East Chicago, Ind., is a dur: ' 
heat resisting, molded valve packing. It is furnishes 
sets with each set containing two types of packing 
top and bottom, or outer, rings of each set are 
inserted jacketed rings, while the center rings are o 
die molded plastic type. Catalog section 12-R give 
tails and prices of sets for each size and pressure 
of the company’s steel valves. 





Variable Speed Motors 

No. 6990—The “Varidrive’’, which is designed to e: 
a machine operator to obtain infinite speeds, is desc q 
and illustrated in a 16 page bulletin issued by S 
Electrical Motors, Inc., 200 E. Slauson Ave., Los A 
54, Calif. The booklet, in full color, shows how a va: 
speed motor can be applied to numerous operations 
operating principle of the unit and major desig: 
provements are also covered f 





Zinc Alloy Sheets and Rolls 


No. 6991—Illinois Zinc Co., 2959 W. 47th St., Chicag 
32, Ill., has released a four page bulletin coy 
“Eraydo” alloy sheets and rolls. The material is a zin 
alloy containing copper and other materials and is said 
to retain the corrosion resistant characteristics of zin 
and many of the advantages of other nonferrous meta! 
The bulletin lists available sizes and thicknesses of 
sheets and rolls, as well as physical and mechanical 
properties. 





THIS DRI-VENT VALVE 


is engineered for 
SILENT OPERATION 


No Hiss!=No DRIBBLE! 


Silent operation, no water leakage, 
air venting rate automatically con- 
trolled on high or low steam pres- 
WATER PASSAGE sure—these are the qualities which 
have sold thousands of these valves. 

Send for “andi aypater , 
ll ppreciative users praise them high- 
Folder “A ly. Send for folder which tells why. 


FRANK D. RIGGIO COMPANY 
38 ORIENT WAY, RUTHERFORD, N. J. 
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Insulation closes space 
between wall and window 








\ See eniorged dered corcied 


















































Detail of insulation on the new 
John Hancock Life Insurance Co., build- 
ing now nearing completion in Boston, Mass 
Insulation secured by Stie-Klip. 





| Wustrated catalogue 
-| “Stie-Klip Products 
end Applicetions™ 
available on request 













“Stic. Klip wauusactunine company 40, MASS 




















nA TA HhRF AS. 





NEW 
GRAVITY BASEBOARD 
REGISTERS with 


i. 


Removable Face in 
“BEND-EZY™ Design 
Metallic Finish 
QUICK DELIVERY! 


Write for Complete information and Price List! 


STANDARD 





STAMPING &@ 
PERFORATING CO. 


CHICAGO, ILLINOIS 


3151 W. 49th PLACE 


















SAVE MONEY — DO A BETTER JOB 
with CARTY & MOORE 


RADIATOR BRACKETS 


Carty & Moore Radiator Brackets are old friends 
to heating contractors. Their simple design and 
complete assembly have saved time and money on 
LABOR-installation costs all over the nation. 
Illustrated is the No. 22 Bracket stamped from 
heavy gauge pressed steel and guaranteed to hold 
1,000 Ibs. Designed and engineered for all ‘types 
of wall, tube, or slenderized-tube radiation, they're 
the answer to your radiator hanging problems 

Please write us today for literature and prices 


Makers also of C G M Concrete Inserts 
CARTY & MOORE ENGINEERING CO 
S11 W. Larned St., Detroit 26, Mich 








Heating. 





